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EXECUTIVE SUMMARY

The Phase I, Volume 9 Removal Action System Design compiles the design
documents prepared for the Phase Il Removal Action to be conducted at Wright-
‘Patterson Air Force Base, Ohio. These‘documénts, which are presented in Ap-
pendices to Volume 9, include:

. ﬁppendix A - Prcéess Design, which presents the 30 percent
design for the ground water treatment system
| (GwTS) ‘
« Appendix B - Design Packages 1 and 2 for Earthwork and Road

- Construction, and the Discharge Pipeline,
respectively; no drawings are included in the
appendix.

Design Package 3 for installation of the Ground
Water Extraction Well(s).

« Appendix C

» Appendix D Design Package 4 for installation of the

Monitoring Well Instrumentation.

Design Package 5 for installation of the Ground
Water Treatment System; this Design Package is
incorporated by reference because of its size,

+ Appendix E

Previous Phase I activities summarized in the Focused Feasibility Study
(FFS) Report (Phase I, Volume 8) resulted in the selection of a removal alter-
native to prevent, to the extent practicable, the movement of ground water
contaminated with chlorinated VOCs across the southwest boundary of Area C.
Consistent with the objectives of a time-critical removal action, ihe inves-
tigation of ground water quality and hydrogeclogy under Phase I was very
limited in scope. However, sufficient information was obtained to determine
the existence of ground water contamination requiring near-term mitigation, to
select a mitigating measure, and to develop a design for a removal alter-
native. The scope of the investigation did not permit development of data
that could be used to predict the detailed response of the aquifer to extrac-
tion well pumping or the quality of the extracted water through time.

Rather than conduct months of additional investigation to reduce some of
the uncertainty, the Observational Method approach has been employed. This
approach will be implemented by constructing the entire water treatment system
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(during Phase 11) as designed (presented in Phase I, Volume 9), but initially
installing only one extraction weT1ﬂ The extraction well will be pumped and’
‘water will be discharged to the treatment system. Water levels in a number of
surrounding monitoring wells wiil be measured, and influent and effluent water

quality relative to the treatment system will be monitored on a frequent
basis. In addition, water quality at various locations in the aquifer will be
‘asseésed‘periodica1\y through sampling and analysis. A detailed operating
record of the extraction well and treatment system will also be maintained.

The design presented in the Volume 9 Removal Action Design is based on
the conciusions of the FFS report, which identified air stripping as the
preferred‘ground water treatment alternative. During the development of the
treatment alternatives for the FFS, the relatively high iron content in the
ground water was identifiéd as potentially inhibiting the long-term effec-
tiveness of the four treatment technologies identified. To enhance the effec-
tiveness of the primary technologies, pretreatment by a conventional iron
removal process was included in the process descriptions presented in the FFS.

The results of the detailed analysis in the FFS showed a clear
preference for air stripping. Following the completion of the FFS, several
potential air stripping technologies, including packed air stripping columns
and aerated tanks, were evaluated relative to iron removal/impact. This
rvaluation resulted in the design of the aerated tank system without pre- or
post-treatment, which is described in Section 2.0 of Volume 9.

The primary advantage of the aerated tank system over a packed-tower air
column is that pretreatment to remove iron is not required. In addition, the
aeration tank system is more flexible to changes in ground water flow rates
than the packed column. Thus, the process design presented in Appendix A does
not include treatment and/or removal of iron and calcium. Contingency plans
for addressing iron and/or calcium treatment/removal are presented in the
System Performance Monitoring Plan. The treatment system described in Volume
9 is capable of incorporatinj additional process capabilities {e.g., pH
control or filtration) as needed. In accordance with the OUbservational Method
approach employed for this design, treatment system performance data will be
acquired to evaluate the need for any additional treatment provisions.
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1.0 INTRODUCTION

1.1 BACKGROUND

A2 L

This Removal Action System Design has been prepared as a Phase I Volume
for the implementation of the Phase Il removal action at Wright-Patterson Air
Force Base (WPAFB) near Dayton, Ohio. The objective of the removal action is
to prevent, to the extent practicable, the migration of ground water con-
taminated with chlorinated volatile organic compounds (VOCs) across the south-
west boundary of Area C. This removal action was initiated through the
Installation Restoration Program (IRP) in accordance with Administrative Or-
ders on Consent issued to WPAFB from the Ohio Environmental Protection Agency
(OEPA) . The Base entered into Administrative Orders on Consent with the State
of Ohio on February 9, 1988 which requires compliance with State of Ohio en-
vironmental law. In October 1989, the Base was placed on the National
Priorities List (NPL) by thé U.S. Environmental Protection Agency (U.S. EPA).
Subsequently, in March 1991, the Base entered into a Federal Facilities Agree-
ment in accordance with the Comprehensive Environmental Response, Compen-
sation, and Liability Act (CERCLA) Section 120. CERCLA, as amended by the
Superfund Amendments and Reauthorization Act of 1986 (SARA), requires federal
installations to comply with Federal and State environmental laws and
regulations.

WPAFB has retained the services of Environmental Management Operations
(EM0)‘® and its principle subcontractor, IT Corporation (IT), to prepare the
removal action design and perform the Phase I] removal action. This work will
be impiemented with regulatory oversight and consultation from the OEPA and
the U.S. EPA Region V.

The project consists of the following two major phases of work:

+ Phase I - Time-critical investigation of ground water contamina-
tion at the southwest boundary of Area C and along the
Springfield Pike boundary of Area B, and as-
sessment/design of removal action technologies.

(a) EMO is operated for the Department of Energy by Battelle Memorial
Institute.

C1/01-31-92/V0L9 1.1 *
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» Phase II - Time-critical prevention of migration of contaminated
ground water across the Area C base boundaries ad-
dressed in Phase I.
Previous Phase I activities summarized in the Focused Feasibility Study

(FFS) Report (Phase I, Volume 8) resulted in the selection of a removal alter-
native to prevent, to the extent practicable, the movement of ground water
contaminated with chlorinated VOCs across the <outhwesi boundary of Area C.
Consistent with the objectives of a time-critical removal action, the inves-
tigation of ground water juality and hydrogeology under Phase I was very
limited in scope. However, sufficient information was obtained to determine
the existence of ground water contamination requiring near-term mitigation, to
select a mitigating measure, and to develop a design for a removal alter-
native. The scope of the investigation did not permit development of data
that could be used to predict the detailed response of the aquifer to extrac-
tion well pumping or the quality of the extracted water through time.

Rather than conduct months of additional investigation to reduce some of
the uncertainty, the Observational Method approach has been empioyed. This
approach will be implemented by constructing the entire water treatment system
{(during Phase II) as designed (presented herein), but initially installing
only one extraction well. The extraction well will be pumped and water will
be discharged to the treatment system. Water levels in a number of surroun-
ding monitoring wells will be measured, and influent and effluent water
quality relative to the treatment system will be monitored on a frequent
basis. In addition, water quality at various Tocations in the aquifer will be
assessed periodically through sampiing and analysis. A detailed operating
record of the extraction well and treatment system will also be maintained.

Changes in water levels at various locations within the aquifer will be
used to gain an increased understanding of the aquifer hydrology. This infor-
mation will be utilized to refine the computerized ground water model of the
site developed during previous Phase I activities. With the assistance of the
revised model, the locations for additional extraction wells will be deter-
mined as necessary. Adjustments and modifications of the initial extraction
well and the water treatment system will be made, as appropriate, based on the
detailed operating record and the results of influent and effluent monitoring.

C1/01-31-92/Y0L9 1.2



As one or more additional extraction wells are installed, re-analysis of
the aquifer hydraulics and system performance will be conducted and, as neces-
sary, additional adjustment and modifications will be made. This Observation-
al Method approach permits initiation of the removal action in the shortest
time possible and will result in an optimized and cost-effective extraction
and treatment system.

1.2 DOCUMENT PURPOSE AND OBJECTIVES

As presented above, the removal action employs the Observational Method
approach, which consists of four basic elements: 1) a design based on the
most probable site conditions; 2) identification of reasonable deviations from
those conditions; 3) identification of parameters to observe so as to detect
deviations; and 4) preparation of contingency plans to address each potential
deviation. This Removal Action System Design incorporates the documents
prepared for the first element, design.

The design summarized in Section 2.0 is based on the most probable
ground water flow rate. Influent contaminant concentrations are based on data
collected during the Phase I focused field investigation and summarized in the
Field Investigation Report (FIR) (Phase I, Volume 5). Reasonable deviations,
as determined from modeling and analysis of the Phase I data for the FFS, were
accounted for in the design of the ground water extraction and treatment sys-
tem presented in the following appendices:

+ Appendix A

Process Design, which presents the 30 percent
design for the ground water treatment system
(GWTS).

+ Appendix B

Design Packages 1 and 2 for Earthwork and Road
Construction, and the Discharge Pipeline,
respectively; no drawings are included in the
anppendix.

+ Appendix C

Design Package 3 for installation of the Ground
Water Extraction Well(s).

» Appendix D

Design Package 4 for installation of the
Monitoring Well Instrumentation.
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+ Appendix E - | Design Package 5 for installation of the Ground
Water Treatment System; this Design Package is
incorporated by reference because of its size.

This Removal Action System Design is supplemented by project documents
prepared for implementation of the Phase II removal action, including:
+ Phase II Work Plan (WP) - summarizes the technical work scope and
provides procedures required for project documentation as well as

operational and logistics information for performance of the field
work.

« Phase II Health and Safety Plan (HSP) - details the health and “
safety provisions for the Phase II scope of work.

« Test and Evaluation Plan (TEP) - details start-up procedures to
test, evaluate, and optimize the operating parameters of the
ground water extraction and treatment system.

+ System Performance Monitoring Plan (SPMP) - details the post
start-up system performance and ground water monitoring program
for the ground water extraction and treatment system.

. Operatiohs and Maintenance Plan (OMP) - details the operation and
maintenance procedures for the ground water extraction and treat-.

ment system.

This Removal Action System Design is also supplemented by the quality
assurance and quality control provisions of the Quality Assurance Project Pian
(QAPP) for the ongoing Remedial Investigation/ Feasibility Study (RI/FS) at '
the Base. Standard Operating Procedures (SOPs) from the QAPP will be utilized
for the project as appropriate.

1.3 DESIGN DEVELOPMENT

The design presented herein is based on the conclusions of the FFS
report, which identified air stripping as the preferred ground water treatment
alternative. During the development of the treatment alternatives for the
FFS, the relatively high iron content .in the ground water was identified as
potentially inhibiting the long-term effectiveness of the four treatment tech-
nologies identified: air stripping, carbon adsorption, UV catalyzed
peroxide/ozone oxidation, and aerobic fixed-film biological treatment. To
enhance the effectiveness of the primary technologies, pretreatment by a con-
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ventional iron removal process was included in the process descriptions
presented in the FFS.

The results of the detailed analysis in the FFS showed a clear
preference for air stripping. Following the completion of the FFS, several
potential air stripping technologies, including packed air stripping columns
and aerated tanks, were evaluated relative to iron removal/impact. The ¥
evaluation focused on process options that are least affected by iron and
possibly operate successfully without removing the iron, thereby reducing the
operational and cost impacts associated with separating, handling, and
disposing of the iron solids/sludge that would be generated. This evaiuation
resulted in the design of the aerated tank system without pre- or post-treat-
ment, which is described in Section 2.0.

The primary advantage of the aerated tank system over a packed-tower air
column is that pretreatment to remove iron is not required. In an aerated
tank, any oxidized iron particles are well-mixed in the water by the tur-
bulence of the air diffusers and are entrained as suspended solids in the dis-
charge. In the packed column, the same iron particulate tend to deposit on
the packing surfaces, which greatly reduces the efficiency of the packed
column. The iron deposits must either be removed prior to entering the column
or after they have deposited on the packing by acid washing. In addition, the
aeration tank system is more flexible to changes in ground water flow rates
than the packed column. Thus, consistent with the conclusions of the FFS, the
aeration tank system was developed for the Process Design (30 percent design)
presented in Appendix A. Final design documents are presented in Appendices
B, C, D, and E.
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2.0 PROCESS DESCRIPTION

The following process deécriptton‘incorpbrates1the process description
presented in the Draft Process Design (Volume 9) and the 30 percent Process
Design for the Extraction and Monitoring Well Network (Volume 9A). The
description incorporates comments received on both of the above-referenced
documents and has been modified to reflect process-related changes implemented
: during preparation of the final design (Uesign Packages 1, 2, 3, 4, and 5).

2.1 QVERVIEW

The ground watar removal action combines extraction, treatment, and
dischﬁrge tecknologies that were recommended in tbe FFS report as the
preferred alternative for the Phase Il removal action, and consists of:

~+ Extraction system consisting of one to three, o* more, extraction
wells to intercept flow of cuntaminated ground water.

« Ground water monitoring system consisting of water-level sensors
und dedicated water-quality sampling pumps.

» Ground water tresiment system (GWTS) consisting of an aerated tank
system to remove VOCs from the extracted water.

« Discharge system for the treated ground water.

The following sections provide information concerning the above-listed sys-
tems.

The GWTS will be located at the southwest corner of Area C between
Landfill Number 5, Prairie Road, and Riverview Road (Figure 2.1) and will
consist of aerated tanks to remove VOCs from the extracted water. Air will be
provided via diffusers installed in the aeration tanks to produce efficient
gas~1iquid contact and to achieve high removal efficiency. Air exhausted from
aeration tanks will be passed through activated carbon adsorbers to remove
VOCs. The detailed process is provided in Design Package No. 5 (Appendix E).

2.2 DESIGN BASIS

The nominal design capacity of the complete system is 600 galions per
minute (gpm) of ground water at 10°C contatining approximately 210 micrograms

© C1/01-31-92/V0LY ' 2.1



APPROXIMATE SCALE

T~ OFFICE
~ TRAILER

S~
~— TWIN LAKES

LANDFILL §

_ GROUND WATER
TREATMENT SYSTEM

T ——

1000 FEET

500

LNV

s EENCING

PROPOSED EXTRACTION
WELL LOCATION

CLUSTER WELL,
LOCATION

PARKING AND/OR ADDITIONAL
STAGING FACILITIES

g1 33rcasl

EIGURE 2.1. General Site Map

2.2 ‘



‘.
il

per liter (ug/L) trichloroethylene (TCE) and approximately 10 ug/L total other
VOCs detected during the site investigation. Flow rate and concentration
values were estimated during the FFS using results of hydrogeologic modeling
and interpretation of the ground water quality data obtained from monitoring
well samples collected and analyzed for the site investigation (summarized in
the FIR). Ground water modaling studies also projected that the maximum flow
rate necessary to achieve the removal action objective may approach 800 gpm.
At this flow rate, the treatment system has a removal efficiency of greater
than 95 percent. |

The GWTS is designed for a maximum operating capability in excess of
nominal values because the exact composition of the ground water and the re-
quired extraction pumping rate, both initially and as the removal action con-
tinues in future years, are not known. The maximum hydraulic capacity of the
system is 1200 gpm, but the maximum treatable flow rate will depend on the
extracted ground water composition as well as the treated effluent discharge
Timits.

Mineral constituents such as iron and calcium were found at maximum con-
centrations of approximately 30 miiligrams per liter (mg/L) and 200 mg/L,
respectively, in ground water samples collected during the site investigation.
Given the highly oxidizing conditions expected to exist in the aeration tanks,
it is anticipated that a portion of these and other dissolved solids will
precipitate during the air stripping process. It is expected that most of
these precipitants will remain suspended in the water being treated due to

turbulence caused by aeration and, thus, will be discharged from the treatment
system in the effluent.

2.3 DETAILED DESCRIPTION
2.3.1 Ground Water Extraction System
Objectives

Conditions identified during the Phase 1, Task 4 Field Investigation as
documented in the FIR indicate that ground water is migrating across the
southwestern boundary of Area C of Wright-Patterson AFB. Specifically, VOCs
are present in ground water at concentrations exceeding acceptable criteria.

£1/01-31-92/V0L9 2.3
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A primary objective of the focused field investigation for this project was to
determine if ground water quality conditions pose a threat to human health
thus requiring an immediate removal action. For the purposes of this project,
ground water containing VOCs in excess of Maximum Contaminant Levels (MCLs) is
assumed to require capture and treatment.

It was determined in the FFS that a system of extraction wells must be
installed to prevent the contamination from leaving the Base. It is,
therefore, the objective of the ground water extraction system to intercept
contaminated ground water before it passes the Base boundary. While ac-
complishing this objective, the extraction system must neither adversely af-
fect the level of water in Twin Lakes and Gravel Lake, nor induce excess
recharge into the system from the Mad River.

Assumptions

The area of the Base requiring capture extends a length of approximately
800 to 1000 feet along the southwestern boundary of Area C extending north
from near Twin Lakes. The area includes Phase 1, Task 4 monitoring well
clusters CW-4, CW-5, and CW-6, with the highest VOC concentrations identified
in cluster well CW-5 (Figure 2.1). VOCs were identified in cluster wells CW-4
through CW-6 at all depths within the aquifer, which has a saturated thickness
of approximately 80 feet.

The extraction system design is based on a computer simulavion of the
aquifer. The model used is GWFL3D (Walton, 1989), which is an interactive
version of PLASM (Prickett and Lonnquist, 197]1). Several assumptions were
made to facilitate model development, including:

« The regional potentiometric map of March 1988 represents current aquifer
conditions.

+ The Mad River is a gaining stream in the vicinity of Area C of the Base.

+ Porous flow equivalents are valid characterizations for composite trans-
missive zones in the aquifer stratigraphy.

. gedrock boundaries surrounding the Mad River Aquifer are "no flow" boun-
aries.

Justification for these assumptions is presented in the FFS.

£1/01-31-92/¥0L9 2.4



Approach

For the purposes of implementation, the extraction wells will be located
and installed using the Observational Method approach; that is, the perfor-
mance of the extraction well system will be assessed periodically. If the
program objectives are not being achieved, the system will be modified to meet
the objectives.

Modeling simulations in the FFS indicate that a single well pumping 600
gallons per minute {gpm) will be adequate to intercept the ground water cros-
sing the Base boundary. These simulations also indicate that several wells
installed as a linear array parallel to the Base boundary will result in bet-
ter control of ground water movement and minimize influences on the Mad River,
Twin Lakes, and Gravel lake. These conclusions about the effectiveness of the
extraction system are based on the assumptions presented above. The available
data are preliminary in nature, and unknown boundary conditions may alter the
observed versus modeled effects of the extraction system.

To overcome the uncertainties, the extraction well system will be
installed in stages in accordance with the Observational Method approach.
Initially, one well (extraction well EW-1) will be placed at the location of
cluster well CW-5. This well will be capable of pumping 600 to 80C gpm from
the entire saturated thickness of the aquifer. During pumping, water-level
changes will be observed in 26 monitoring wells. The changes will be
evaluated to calculate the aquifer characteristics of transmissivity and
storativity.

Newly acquired data will be used as calibration input for the computer
model. Using the re-calibrated model, the extraction system performance will
be evaluated, if necessary. Additional extraction wells will be located and
installed or pumping rates wilT be adjusted to meet the objectives of the
program, |

After new wells are added or the flow rate is adjusted, the impact on
the aquifer will be observed and the model will be adjusted again. Model
simulations will be used to fine-tune the system to achieve all objectives.
It is estimated that the adjustment and refinement process will take place
over a one year period.

C1/01-31-92/V0L9 2.5



Design

Available information indicates that one to three extraction wells will
be acceptable to achieve the project objectives. Extraction Well EW-1 will be
located adjacent to cluster well CW-5 shown on Figure 2.1. Any additional
wells will be installed pending analyses of data, in accordance with the Ob-
servational Method approach.

The wells will be installed using standard drilling techniques (hollow-
stem auger for the test boring and cable-tool for the extraction well). The
borehole will be extended to bedrock (anticipated to be less than 160 feet
below grade). The well assembly will be installed in the borehole.

A fully penetrating well screen and artificial gravel pack will be
installed. The gravel and slot size will be selected to reflect aquifer con-
ditions. Slot sizes, therefore, may vary with depth in response to actual
lithologic conditions.

Following installation and development, the well will be equipped with a
pump capable of delivering the required quantity of water. To influence the
entire aquifer thickness, the pump intake will be placed at the bottom of the
well screen. A1l motor and electrical controls will be mounted above the 25-
year flood elevation.

Specifics of the well design (e.g., borehole size, screen diameter,
etc.) may vary between the first well (EW-1) and subsequent wells. The
variation will reflect the change in yields needed to meet all program objec-
tives.

2.3.2 Treatment System

Ground water from the well pump(s) will enter the first aeration tank
into which air will be sparged to strip the VOCs. The aeration tank will be
subdivided by baffles into three equal-volume chambers (or stages), with fine
bubble diffusers arranged across the entire bottom surface of each chamber.
Air will be delivered to diffusers by aeration blowers. The approximate
operating water level in all the chambers will be the same (5.5 feet), and
will be controlled by a level controller in the degas tank. The hydraulic
residence time in each chamber of the aeration tank will be about 7 minutes

© C1/01-31-92/V0L9 2.6
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based on an influent flow rate of 600 gpm. The total residence time in the
first aeration tank will be approximately 22 minutes. At a flow rate of 800
gpm, the residence time in each stage is approximately 5.5 minutes, yielding a
removal efficiency of 95 percent, which is used for the material balance
presented on the process flow diagram (PFD) in Section 11.0 of the Process
Design (Appendix A).

During start-up, the well pumping rate may need to be decreased to ac-
commodate higher than nominal influent concentrations. Initial concentrations
of chlorinated VOCs in the extracted water may be higher until steady state
conditions are achieved due to high concentrations of these compounds in the
immediate area of EW-1. The air flow rate will remain constant during start
up.

Air from the first two chambers will exhaust through demisters to remove
entrained water droplets. Water collected in the demisters will drain back
into their respective chambers. The combined air flow from the first two
chambers will be drawn through an exhaust blower and passedythrough two vapor-
phase carbon adsorbers in series to remove VOCs prior to venting to the atmo-
sphere. Air exhausted from the third chamber of the aeration tank will be
vented to the atmosphere because this exhaust is projected to contain an in-
significant quantity of VOCs. This discharge is in accordance with Ohio Ad-
ministrative Code rule 3745-21-07(G)(2), which allows VOC discharges of 8
pounds per hour and 40 pounds per day from a stationary source. The exhaust
blower wiil be automatically controlled to maintain atmospheric pressure at
the top of the chambers. The blower provides for the pressure drop across the
demisters and the vapor-phase carbon adsorbers.

Water will flow from the third chamber of the first aeration tank into
the first chamber of the second aeration tank. This tank is similar in design
to the first aeration tank and provides three additional chambers of stripping
and an additional 22 minutes hydraulic residence time at a flow rate of 600
gpm. Air will be sparged into aeration diffusers using aeration biowers.

Provisions have been made to enable either of the two aeration tanks to
operate as a stand-alone unit in the event that one unit is off-line due to
maintenance or for any other reason. The vents from the first two chambers of
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the second aeration tank can be manually diverted to the exhaust blower and
vapor-phase carbon adsorbers if this tank is used alone.

Periodically, when analysis of the discharge from the lead carbon
adsorber indicates breakthrough of organic contaminants has occurred, the jead
carbon adsorber will be replaced with a unit containing fresh carbon. At this
changeout time, discharge from exhaust blowers will be switched to pass
through only the polishing adsorber by manually positioning valves to and from
each adsorber. The polishing adsorber will serve as the lead unit until the
next changeout. The spent carbon unit will be disconnected from the inlet and
outlet vapor lines, removed, and placed on a truck provided by the carbon
vendor. The replacement unit will be unloaded, placed in position, and the
manual valves positioned such that the new unit serves as the polishing
adsorber. The spent carbon units will be transported off site to a commercial
regeneration facility.

Treated water will flow by gravity from the second aeration tank into
the degas tank. In the degas tank thz air bubbles will disengage from the
water prior to entering the treated water discharge pumps. One discharge pump
will normally operate up to the maximum design 7,uw; the second pump will
serve as an installed spare that will turn on automatically if an abnormally
high-level (water depth) condition exists, such as from failure of the primary
pump or if the influent flow to the GWTS exceeds the capacity of the primary
pump.

The water level in the entire system will be controlled by a level con-
trol system in the degas tank. Because flow is unrestricted between tanks,
the level in all of the tanks will be approximately equal. Therefore, a
change in level in the degas tank would, under normal conditions, be equal to
a change in level in the aeration tanks. The control system will adjust the
nump speed of the variable frequency drive discharge pumps to control tank
levels, as noted on Drawing E12 in Design Package 5 (Appendix E). The level
control system will also activate an alarm and turn off the entire system
(including the extraction well pumps) at the high-high setting, and activate
an alarm and turn off the primary discharge pump at the lTow-low setting.
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No separate storage tanks are provided for water before or after treat-
ment. However, the excess capacity of the aeration tanks provides some stor-
age to accommodate any short-term or rapid change in influent flow rate.

The treatment system has the capability of operating effectively at flow
rates much lower than the nominal 600 gpm. These Tower flows might be expect-
ed during the initial operation with the first extraction well. Lower flows
would result in proportionally 1onéer residence times in each of the aeration
tanks and the degas tank. Air flow rates to each chamber in the aeration
tanks will be 500 acfm. This flow rate could be reduced by mechanically
changing the drive or the motor for the blower, if desired. Recycle lines
from both aeration tanks enable trial operation of the GWTS with no (or very
Tow) influent flow rates from the wells (such as during start-up and test and
evaluation). With no influent flow, one or both of the aeration tanks could
be operated in the recycle mode without any discharge from the GWTS to the
river,

Water flow from the treatment system pad sump pump may be manually
controlled to discharge to any of the three tanks: the East Aeration tank,
the West Aeration tank, or the Degas tank. Normal flow will be to the East
Aeration tank. Flow may be diverted to the West Aeration tank if the East
Aeration tank is out of service (e.g., for maintenance). Flow may be passed
directly to the Degas tank if the extraction system is not functioning (:.e.,
the system is not treating water) and the aeration tanks are being cleaned at
the same time. In this event, only uncontaminated water (e.q., rain water)
collected in the sump would be discharged, and the water will be sampled and
analyzed for discharge parameters before being pumped to the Degas tank.

The process design presented in Appendix A does not include treatment
and/or removal of iron and calcium. Contingency plans for addressing iron
and/or calcium treatment/removal are presented in the System Performance
Monitoring Plan. Potential problems of equipment fouling and suspended solids
as well as potential alternative approaches were considered in the iden-
tification, evaluation, and selection of potential treatment technologies, as
summarized in the FFS. The treatment system described herein is capable of
incorporating additional process capabilities (e.g., pH contrel or filtration)
as needed. In accordance with the Observational Method approach employed for
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this design, treatment system performance data will be acquired to evaluate
the need for any additional treatment provisions.

2.3.3 Discharge_ System

Using the treated water discharce pumps, the treated water from the
degas tank will be transferred approximately 3000 feet through a discharge
pipeline to an outfall at the Mad River. The pipeline routing is generally
north along the alignment of Riverview Road, as shown in Design Packages 1
and 2.

'2.3.4 Treatment System Monitoring Provisions

To «wonitor the performance of the ground water treatment system, the
system is equipped with monitoring instruments such as pressure, flow, level,
and temperature sensors/tranﬁmitters, as listed in Section 6.0 and summarized
in Section 7.0 of the Process Design (Appendix A). The locations of the
instruments and the system operating conditions are shown on the piping and
instrument diagrams (P&IDs) in Section 12.0 of the Process Design (Appendix
A). In addition, sample valves are identified on the P&IDs for monitoring air
and water concentrations at various stages of the treatment process.

The treatment system instruments and sampling locations will be utilized
during the test programs presented in the Test and Evaluation Plan and the
System Performance Monitoring Plan. Further information concerning the
instruments are presented in the Operations and Maintenance Plan.

2.3.5 Water-Level/Water-Quality Monitoring System

Objective

The objective of the extraction system is to control off-site migration
of ground water from the southwestern boundary of Area C. To assure that this
objective is achieved, a monitoring system will be instalied and operated to
provide the data that will allow adjustment in extract system operation.

Assumptions

The major assumption affecting the design of the ground water monitoring
program of this extraction system is that 1ittle, if anything, is known about
the quality of ground water upgradient of the extraction system. As a result,

C1/01-31-92/VOLY 2.10



changes in quality of water in the extraction wells or monitoring wells may
not reflect the effectiveness of the program. The primary objective of the
extraction system is to intercept and collect all affected ground water cros-
sing the southwestern boundary of Area C.

Approach

A two part monitoring system will be employed: 1) water-level
monitoring, and 2) water-quality monitoring. The water-level monitoring sys-
tem will be the primary system to assess the effectiveness of the extraction
system. Water-level data can be quickly evaluated to demonstrate that the
extraction system is intercepting all water passing the Base boundary in the
area of concern.

Existing monitoring wells representing all aquifer depths will be iden-
tified for inclusion in the water-level monitoring program. The wells will be
located within the area of influence of the extraction well system.

Figure 2.2 shows the capture zone, as defined by the one-foot drawdown
contour. The figure also identifies the 26 water-level monitoring wells
within and around the effected area. An automated water-level recording sys-
tem will be installed in each well for collection and transmittal of data.

To identify water-quality trends, 18 wells (shown on Figure 2.2) will be
sampled on a quarterly schedule. Samples will be analyzed for Target Compound
List Volatile Organic Compounds (TCL VOCs).

Design

Water-lLevel Monitoring. Each of the 26 identified wells will be
equipped with a pressure transducer connected to a data logger. The
transducer will be capable of collecting data at a range of preset intervals.

Specific intervals will be determined to reflect the initial start-up phases
and long-term, steady-state monitoring.

The transducers will be connectéd via land line to a central control
unit located at the water-treatment facility. From there, the control unit
can be accessed via telephone from a computer terminal.

Two different types of data analyses will be conducted. During the
start-up phases, the\water-]evel data will be evaluated using standard com-
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puter contouring techniques to identify the potentiometric surfaces within the
zone of impact of the wells. Using these contours, pumping rates will be
adjusted to insure that the one-foot contour extends beyond the primary cap-
ture zone at the property‘line. During long-term operations, this same

analysis will be made periodically to assure that the system is operating
acceptably.

Water-Quality Monitoring} Water-quality samples will be coilected
quarterly from 18 monitoring wells shown on vigure 2.2 following the RI/FS
QAPP Standard Operating Procedures (SOPs) for this activity. Samples will be
analyzed for TCL VOCs using the RI/FS SOPs.
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APPENDIX A
PROCESS DESIGN



The enclosed Process Design -- which was originally issued on March 20,
1991, has been revised to include comments from the Ohio Environmental Protec-
tion Agency and the U.S. Environmental Protection Agency.
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FOREWORD

This volume contains the results of the project work phase known as process design engineering. The
objective of the process engineering phase is to take an early conceptual process definition and provide
the initial engineering and documentation to permit subsequent detailed design engineering to proceed
most effectively. Detailed design engineering involves developing design drawings and specifications
adequate to construct the facility. Process engineering is documented in the form of a Process Design
(PD). A PD typically contains those elem.ents listed in the Table of Contents. A general description of
each process design element is provided below.

Process Description (Section 2.0):

A process description Is a description of the overali operation of the process. It describes step-by-step
the flow of materials through the process, the function of major process components and control
systems, and defines the design basis for the process. The process description provides operations
personnei a basis for writing operating instructions.

Equipment List (Section 3.0):
The equipment list provides an itemized listing and brief description of all equipment included in the
system.

Equipment cifications (Section 4.0):

The process-specific features required for individual items of equipment are provided on Equipment
Specification sheets. Features that are included are performance (duty) requirements and sometimes
merhanical requirements. Equipment Specifications serve as a guide to the detail designer to prepare
det-*lled drawings, specifications for fabricated items, or to select vendors and obtain quotes for off-the-
shelf items. During the process design phase, only duty and selected key features are normally
established, with additional features completed during detailed design.

Pipe Line List tion 5.0):
Pipe Line Lists are used to list information that identifies and describes the specifications and operating
conditions of each pipe line shown on the Process and Instrumentation Diagrams (P&ID's).

Instrument List (Section 6.0):
Instrument Lists are a tabulation of all individual elements of all instrument systems. All sensing
instruments, control \at«rs, safety devices, etc. are assigned unique instrument numbers. The list
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identifies the instrument’s location, service, and number. This index is very useful during the
procurement and construction activities.

Instrument Data Summary Sheet (Section 7.0):

Instrument Data Surnmary Sheets are a record of various information, such as normal and maximum
pressure and temperature, relating to the service requirements for each instrument identified in the
Instrument List. The specific type of instrument may be established during the process design or the
detalled design.

Process Control Description (Section 8.0):

The purpose of the Process Control Description Is to describe how the control systems (loops) during
normal and abnormal operation. The logic of the control system (or loop) is discussed as viell as the
function of each component of instrumentation comprising each system. Instruments that do not
perform process control functions are not included in this section.

Logic Diagrams (Section 9.0):

The function of the logic diagram is to supplement information on the Process Flow Diagrams (PFDs)
and P&IDs for the automated shutdown systems (interlocks) in sufficient detail for instrumentation and -
electrical design. The logic diagram conveys the information to the designer regarding what each
shutdown system is supposed to accomplish.

Drawing List {Section 10.0):
Drawing Lists provide an itemized listing of all drawings prepared for the process design.

Process Flow Diagrams (Section 11.0):

PFDs provide a simplified summary of the process elements in pictorial form. PFDs show all equipment,
process flows, major process control systems (loops), and a material balance. The material balance Is a
chart showing the quantities and key conditions of process streams throughout the system.

Piping and Instrumentation Diagram tion 12.0):

P&IDs are a detailed diagrammatic representation of all equipment, piping, and instrumentation required
for a processing system. These diagrams collectively represent a detailed version of the PFDs. All
equipment, piping, and instrument components are identified with unique numbers that correspond to
the lists, specifications, and other elements of the PD.

Plot and Equipment Arrangement Plans (Section 13.0):
Plot plans show the approximate location of the new process area, access to the area, buildings and
rnajor structures relative to existing site features. Equipment arrangement plans show approximate
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location of the process equipment, major pipelines, etc. within the defined process area. Some
approximate dimensions are also included on both types of drawings.

Electrical One-line Diagram tion 14.0):

Electrical One-line Diagrams are analogous to the process flow diagrams. An electrical engineer uses
this diagram to represent, in a simplified manner, the flow of electric power from a source to each user
(motors, lighting, control center, etc.).
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LIST OF ACRONYMS

ACFM Actual cubic feet per minute
APD automatic phone dialer
CPVC copolyvinyl chloride
FFS Focused Feaslbility Study

- FRP fiber-reinforced plastic
gpm gallons per minute
GWTS ground water treatment system
HP horsepower
MCL maximum contaminant level
mg/! milligrams per liter
OSHA Occupational Safety and Health Administration
PD Process Design
PFD , process flow diagram
P&Ip piping and instrumentation diagram
psig‘ pounds per square inch (gauge)
PVC polyvinyl chioride
TCE trichloroethylene
TEFC totally enclosed fan cooled
VCH volatile chlorinated hydrocarbons
WPAFB Wright-Patterson Air Force Base
ug/l Micrograms per liter

LIST OF REFERENCES
IT Corporation, "Field Investigation Report", Volume 5, Cincinnati, Ohio, November 1990.

IT Corporation, "Focused Feasibility Study", Volume 8, Knoxville, Tennessee and Cincinnati, Ohio,
February 1991.

IEEE, "Recommended Practice for Electric Power Distribution for Industrial Plants®, Std. 141, 1976.
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2.0 PROCESS DESCRIPTION
2.1 OVERVIEW

The process described in this Process Design (PD) is a complete system for the extraction, treatment and
discharge of a portion of the ground water flowing across the southwest boundary of Area C at Wright-
Patterson Air Force Base (WPAFB), Ohio. This ground water treatment system (GWTS) serves as a removal
action to prevent, to the extent practicable, the off-site migration of ground water containing volatile
chlorinated hydrocarbons above applicable maximum contaminant levels (MCLs) as identified during site
investigation activities (as documentec in Phase I, Volume 5). The system described herein provides the
combination of extraction, treatment, and discharge technologies that were recommended in the Focused
Feasibility Study (FFS) Report (Phase |, Volume 8) as the preferred alterative for this removal action.

The GWTS will consist of one to three or more extraction wells installed just inside the subject boundary
(eastern side of Riverview Road) to intercept the flow of ground water in which concentrations of volatile
chlorinated hydrocarbons (VCHSs) exceed the applicable MCLs. Well pumps will continuously transfer the
ground water to the treatment system located In the southwest corner of Area C between Landfill Number
5, Prairie Road, and Riverview Road. Alr stripping will be used to remove the VCHs. Diffusers installed in
a serles of aeration tanks will provide sufficient air to produce efficient gas-liquid contacting and achieve high
removal efficiency. Air exhausted from the aeration tanks will be passed through activated carbon adsorbers
to remove the volatile chlorinated hydrocarbons. The treated water will be pumped continuously to a
proposed on-site outfall at the Mad River.

2.2 DESIGN BASIS

The nominal design capacity of the complete system is 600 gallons per minute (gpm) of ground water at
10° C containing approximately 210 micrograms per liter (ug/!) trichloroethylene (TCE) and approximately
10 ug/| total other VCHs detected during the site investigation. These flow rate and concentration values
were estimated during development of the FFS (Phase 1, Volume 8) using the results of hydrogeologic
modeling and interpretation of the ground water characterization data obtained from monitoring wells during
the site investigation (Phase 1 Volume 5).

Ground water modeling studies also projected that the maximum flow rate that might be necessary to
achieve the removal action objective was 800 gpm. At this flow rate the treatment system has a removal
efficiency of greater than 95 percent. Typically the nominal design values of flow rate and concentration are
used to develop the material balance for the treatment system; however, the maximum flow rate was used
instead to demonstrate the mass flow conditions in the system at the maximum projected fiow. The material
balance is inciuded as part of the Process Fiow Diagram (PFD) located in Section 11.0 of this PD.
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The GWTS has been designed for a maximum operating capability in excess of the nominal values because
the exact composition and fiow rate to be extracted, both Initially and as the removal action continues in
future years, are not known. The maximum hydraulic capacity of the system is 1200 gpm but the maximum
treatable flow rate will depend on the extracted ground water composition as well as the treated effluent
discharge limits (not currently established). Ground water containing higher concentrations of VCHs than
the projected nominal value (220 ng/l) could be treated. A higher removal efficiency, if required to maintain
the effluent concentration below the discharge criteria, could be achieved by decreasing the flow rate.

Mineral constituents such as iron and calcium were found at maximum concentrations of about 30 milligrams
per liter (mg/l) and 200 mgy/|, respectively. Aithough these minerals tend to precipitate out of the water
during the air stripping process, most of the resulting particulate will be well mixed with the water due to
_the turbulence caused by the aeration and will be discharged from the treatment system in the effluent.

2.3 DETAILED DESCRIPTION
Refer to the Process Flow Diagram in Section 11.0.

2.3.1 Extraction System

The extraction well system will be implemented using a staged approach. Initially, a single well (Extraction
Well EW-1) will be installed in the center of the intercept area (near existing Ciuster Well CW-5). The well
will be constructed in a manner comparable to production (water suppiy) wells that have been installed in
the region. The well will be drilled to the top of bedrock and wire-wrapped well screens will be installed to
draw ground water from the entire saturated thickness of the aquifer. The well screen material will be
selected as part of the detail design. The screened intervals and well screens will be selected based on the
grain size distribution of aquifer samples taken during drilling. |

A turbine pump (P-2001) will transfer water about 500 feet through an underground pipeline to the treatment
system. The maximum capacity of this pump is expected to be 600 gpm; the pumping rate will be adjusted
manually to accomplish the desired drawdown of the water tabie. Adjustments will be done by periodically
measuring the depth to ground water and setting the position of @ manual throttling valve located at the
pump. The flow rate from the well will be measured at the treatment system location. During a trial period
of several weeks, ground water levels will be measured in nearby monitoring wells within the intended
intercept area to establish aquifer response to pumping. During this period, the appropriate pumping rate
will be established and, if necessary, the pump may be exchanged for a different capacity pump. Time-
sequence water-level data will be used to refine the current understanding of aquifer characteristics and
permit recalibration of the existing ground water flow model.
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A decision on where and what type/capacity of additional extraction wells will be made using the
recalibrated ground water flow model. For the purpose of this process design, two wells (Extraction Well

- EW-2 and EW-3) and corresponding well pumps (P-2004 and P-2005) are designated. These two turbine
pumps have been sized for this design at 400 gpm maximum each, although pumps having different
capacities may actually be installed depending on the modeling results. These additional wells will pump
water through separate uncarground pipelines to the treatment system. Separate lines will prevent ground
water from one well entering another well, even under abnormal operating conditions. The flow rate from
these two wells will be measured at the treatment system location.

After all necessary wells have been installed and developed, the pumping rate at each well will be adjusted
to achieve the most efficient interception. This adjustment may require replacement and/or modification
of some or all of the initially installed pumps. The combined capacity of the wells that are ultimately used
will not exceed the hydraulic design limits of the GWTS.

2.3.2 Treatment System

Ground water from the well pumps will enter the Primary Aeration Tank (T-2001) into which air will be
sparged to strip the VCHs. The tank will be subdivided by baffles into three equal volume chambers (or
stages) with fine bubble diffusers arranged across the entire bottom surface of each stage. Air will be
delivered to the Primary Diffusers (Z-2001 A-C) by Aeration Blowers (B-2001 A-C). The air flow rate will be
set at 500 acfm at 100° F and 100% relative humidity (R.H.), producing a total air flow rate into the system
of 3000 acfm. The flow rate will be measured at the blowers. The approximate operating water level in all
the stages will be the same (5.5 feet), and will be controlled by a level controller in the Degas Tank (T-2003).
The level control loop will be described later in this section. The hydraulic residence time in each stage of
T-2001 will be about 7 minutes based on a combined nominal well pumping flow rate of 600 gpm,; total
residence time in T-2001 will be about 22 minutes. At a flow rate of 800 gpm, the residence time in each
stage is approximately 5.5 minutes, yielding a removal efficiency of 95 percent, which is used for the material
balance presented on the PFD in Section 11.0. During startup, the well pumping rate may need to be
decreased to accommodate higher than nominal influent concentrations. initial concentrations may be
higher until steady state conditions are achieved due to the presence of high concentrations in the
Immediate area of the pumping well. Alr flow rate would remain constant during start-up since there would
be no advantage to decreasing the fiow from the constant maximurm flow rate of 500 cfm.

Air containing VCHs will exhaust from the first two chambers through Primary Demisters (Z-2003 A,B) to
remove entrained water droplets. Water collected in the demisters will drain back into their respective
stages. The combined air flow from the first two stages will be drawn through Exhaust Blowers (B-2003 A,B)
and passed through two Vapor-Phase Carbon Adsorbers (C-2001 A,B) in series to remove VCHs prior to
venting to the atmosphere. The Exhaust Blowers (B-2003 A,B) will be automatically controlied to maintain
atmospheric pressure at the top of these two stages. These blowers provide for the pressure drop across
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COMPANY NAME: Wright-Patterson Air Force Base PROJECT NO.: 199814
PROJECT NAME: GROUND WATER TREATMENT SYSTEM CHARGE NO.. 199814.05.03.01
LOCATION: WPAFB, OHIO WP CODE: RICL280.2/03/22/91/DB

the Primary Demisters (2-2003 A,B) and the Vapor-Phase Carbon Adsorbers (C-2001 A,B). Air exhausted
from the third stage of T-2001 will be vented to the atmosphere via a common stack because it is projected
to contain an insignificant quantity of VCHs. This discharge Is In accordance with Ohio Administrative Code
rule 3745-21-07(G)(2), which allows VCH discharges of 8 pounds per hour and 40 pounds per day from a
stationary source. '

Water will underflow from the third stage of the Primary Aeration Tank (T-2001) and flow into the Secondary
Aeration Tank (T-2002). This tank is exactly the same design as T-2001 and provides three additional stages
of stripping and an additional 22 minutes hydraulic residence time at the flow rate of 600 gpm. Air will be
sparged into Secondary Aeration Diffusers (Z-2002 A-C) using Secondary Aeration Blowers (B-2002 A-C).
The conditions in the Secondary Aeration Tank will be comparable to those in the Primary Aeration Tank.
Similar to air exhausted from the final stage of the Primary Aeration Tank, air exhausted from all three stages
of the Secondary Aeration Tank will normally be vented to the atmosphere because this exhaust is projected
to contain an insignificant quantity of VCHs. Direct discharge of the air exhausted from the last four of the
six total stripping stages will reduce carbon consumption (resulting from more dilute concentrations of VCHs
in the exhaust trom the tanks) and, therefore decrease the frequency of carbon replacement.

Provisions have been made to enable either aeration tank to operate as a stand-alone unit in the event that
one unit is offine due to maintenance or other reasons. The vents from the first two stages of the
Secondary Aeration Tank (T-2002) can be manually directed to the Exhaust Blowers (B-2003 A,B) and Vapor-
Phase Carbon Adsorbers (C-2001 A,B) if T-2002 is used alone.

Periodically, when analysis of the discharge from the lead carbon adsorber indicates breakthrough of
organic contaminants has occurred, the lead carbon adsorber will be replaced with a unit containing fresh
carbon. At this changeout time, discharge from Exhaust Blowers (B-2003 A,B) will be switched to pass
through only the polishing adsorber by manually positioning valves to and from each adsorber. The
polishing adsorber will serve as the lead unit until the next changeout. The spent carbon unit will be
disconnected from the inlet and outlet vapor lines, and removed and placed on a truck provided by the
carbon vendor. The replacement unit will be unloaded, placed in position, and the manual valves positioned
such that the new unit serves as the polishing adsori.er. The spent carbon units will be transponted off site
to a commercial regeneration facility.

Treated water will flow by gravity from the Secondary Aeration Tank (T-2002) into the Degas Tank (T-2003).
In the Degas Tank the air bubbles will disengage from the water prior to entering thc Treated Water
Discharge Pumps (P-2003 A or B). One discharge pump will normally operate up to the maximum design
flow, the second pump will serve as an installed spare that will turn on automatically if an abnormally high
leve! condition exists such as from failure of the primary pump or if the influent flow to the GWTS exceeds
the capacity of the primary pump.
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The water level in the entire system is controlled by a level control system in the Degas Tank. Because fiow
is unrestricted between tanks, the level in all of the tanks will b approximately equal. Therefore, @ change
in level in the Degas Tank would, under normal conditions, be equal to a change in level in the Aeration
Tanks. The control system will adjust the position of the control valve at the outlet of the discharge pumps
tn open more at high levels and close more at low levels. The level control system will aiso activate an
alaim and turn off the entire system at the high-high setting, an! activate an alarm and turn off the primary
discharge pump at the fow-low setting. :

No separate stom@e tanks are providad for water before or alter treatment. However, the excess capacity
of the agration tanks provides sorne sturs ;™ to accommodate any short-term or rapid change in influent flow
rate. ‘

The treatment system has the capability of operating effectively at fiow rates much lower than the nominal
600 gpm. These lower flows might be expected during the initial operation with the first extraction well.
Lower flows would result in proporiionally longer residence times in each of the Aeration Tanks and the
Degas Tanl:. Air flow rates to each stage in the Aeration Tanks will be 500 actm. This flow rate could be
reduced by mechanically changing the drive or the motor for the blower, it desired. Recycle lines from both
Aeration Tanks enable trial operation of the GWTS with no (or very low) influent flow rates from the wells
(such as during startup and shake-down). With no influgnt flow, one or both of the Aeration Tanks could
be operated in the recycle mode without any discharge from the GWTS to the river.

Water flow from the treatment system pad surnp pump may be manually controlied to discharge to any of
the three tanks: the Primary Aeration tank, the Secondary Aeration tank, or the Degas tank. Normal flow
will ba to the Primary Agration tank. Flow may be diverted tc the Secondary Aeration tank Iif the Primary
Aeration tank is out of service (e.g., for maintenance). Flow may be passed directly to the Degas tank if the
extraction systern is not functioning (i.e., the system is not treating water) and the aeration tanks are baing
cleaned at the same time. In this event, only uncontaminated water (e.g., rain water) coliected in the sump
would be discharged, and the water witl be sampled and analyzed for discharge parameters hefore being
pumped to the Degas tenk.

The process design presented herein does not include treatment and/or removal of iron and calcium.
‘Commgﬁncy plans for addressing inon and/or calcium treatrnent/removal are presented in the System
Performance Monitoring Plan.  Potantial problems of equipment fouling and suspended solids as well as
potential alternative approaches were considered in the identification, evaluation, and selection of potential
treatment technologies. as summarized in the Volume 8 Focused Feasibllity Stugy. The treaiment system
described herein is capable of incorporating additional process capabilities (e.g., pH control or filtration) as
needed. In accordance with the Observational Method approach employed for this design, treatment system
performance data will be acquired to evaluate the need for any additional treatinent provisions.
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COMPANY NAME: Wright-Fatterson Air Force Base PROJECT NO.: 195814
PROJECT NAME: GROUND WATER TREATMENT SYSTEM CHARGE NO.: 199814.05.03.01
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2.3.3 Discharge System

The treated water from the Degas Tank will be transferred using the Treated Water Discharge Pumps (P-2004
A or B) approximately 3000 feet through a new underground pipeline to an outfall proposed to be located
on-Base at the Mad River. The pipeline routing is expected to lead north along Riverview Road inside the
Base property line. The exact location of the proposed outfall and pipeline routing as well as the design of
the outfall will be established during the detailed design phase.

2.3.4 Monitoring Provisions

To monitor the performance of the ground water treatment system, the system is equipped with monitoring
instruments such as pressure, flow, level, and temperature sensors/transmitters, as listad in Section 6.0 and
summarized in Section 7.0. The locations of the instrurnents and the system operating conditions are shown
on the P&IDs in Section 12,0. In addition, sample valves are identified on the P&IDs for monktoring air and
water concentrations at various stages of the treatment process.

The treatment syster instruments and sampling locations will be utilized during the test programs presented
in the Test and Evaluation Plan and the System Performance Monitoring Plan. Further information
concerning the instruments are presented in the Operations and Maintenance Plan.
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COMPANY NAME: Wright-Patterson Alr Force Base PK)UECY NO.. 199814
PROJECT NAME: GROUND WATER TREATMENT SYSTEM : CHARGE NO.: 199814.05.03.01
LOCATION: WPAFB, QOHIO ‘ WP CODE: RICL280.3/03/20/91/DB

3.0 EQUIPMENT LIST

The equipment list provides an itemized listing and brief description of all major equipment related to the
GWTS. The list includes the equipment number (defined below), hame, quantity, a description of the main
features necessary for selecting a particular equipment item, the capacity of the equipment (i.e. flow rate,
volume, etc.), and the PFD and P&ID drawing number designation. This information, presented in tabular
form, is a convenient reference for the detail designer and system operator for specifying and locating each
piece of equipment.

3.1 NUMBERING SYSTEM
The following numbering system for equipment was used during the process design and will be continued

during the detailed design. The equipment number goes In the column labeled "Equipment No." on the
equipment list.

Equipment Number: - I - 2t 01 A
l I P
| | | Duplicate or installed spare
l I |
! | Sequence number
l I
| Area number - l.e., 21
| (See area number description
| in Section 10.0 - Drawing List)
I
Equipment letter (see below)
uipment Letters Equipment Category
B Blowers
C Columns (Carbon Units)
P Pumps
T Tanks
Y4 Miscellaneous process equipment (Demisters and Diffusers)

3.2 EQUIPMENT LIST

Table 3-1 presents the equipment list for this process design.
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COMPANY NAME:
PROJECT NAME:

Wright-Patierson Alr Force Base
GROUND WATER TREATMENT SYSTEM

PROJECT NO.:
CHARGE NO.:

190814
199814,05.03.01

LOCATION: WPAFB, OHIO WP CODE: RICL280.3/03/20/91/D8
TABLE 3-1
EQUIPMENT EQUIPMENT NAME QUANTITY - EQUIPMENT DESCRIPTION CAPACITY UNITS PFD  PID
NUMBER NUMBER NUMBER

- o 1 > 13, V0~ - e e 04 18 O e > e - S o e o U e e

** EQUIPMENT DESIGNATION : B

* AREA NUMBER : 20

e e o R e € S R T ) e PP e B N e e e S Gh W e e e AN Om

------------

8-2001 PRIMARY AERATION BLOWER 3 500 CFM, 4 PSIG, LOW 500 CFM  20-F01 20-D02
A-C PRESSURE ROTARY BLOVER,

20 HORSEPOWER (HP)
B-2002 SECONDARY AERATION BLOWER 3 500 CFM, 4 PSIG, LOV 500 CFM  20-FO1 20-D03
A-C PRESSURE ROTARY BLOWER, :

20 HP
8-2003 EXHAUST BLOWER 2 1000 CFM 4.0 PSIG, LOW 1000 CFM  20-FO1 20-D05
A.B PRESSURE ROTARY BLOWER,

25 HP, VARIABLE FREQUENCY

DRIVE
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COMPANY NAME:

Wright-Patterson Air Force Base

PROJECT NO.: 199814

PROJECT NAME: GROUND WATER TREATMENT SYSTEM CHARGE NO.: 199814.05.03.01
LOCATION: WPAFB, OHIO WP CODE: RICL.280.3/03/20/81/DB
TABLE 3-1 (CONTINUED)
EQUIPMENT EQUIPMENT NAME QUANTITY EQUIPMENT DESCRIPTION CAPACITY UNITS PFD  PID
NUMBER

N TEr Y AP e N L L T R R

** EQUIPMENT DESIGNATION : C

* AREA NUMBER : 20
C-2001 YAPOR-PHASE CARBON ADSORBER

NUMBER NUMBER

- 0 e 0 P e 4 S e 5 T O O G o e BT T e 4 B 0 s P e e —wmmEm weam.-

2 S.5. VESSEL, SKID MOUNTED, 1,800 1.8s 20-F01 20-005
AB 8" INLET & OUTLET FLANGED
CONRECTIONS
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COMPANY NAME:

Wright-Patterson Alr Force Base

PROJECT NO.: 190814

PROJECT NAME: GROUND WATER TREATMENT SYSTEM CHARGE NO.: 198814,05.03.01
LOCATION: WPAFB, OHIO WP CODE: RICL280,3/03/20/81/08
TABLE 3~1 (CONTINUED)
EQUIPHMENT EQUIPMENT NAME QUANTITY EQUIPMENT DESCRIPTION CAPACITY UNITS  PFD PID
NUMBER NUMBER NUMBER

.............

** EQUIPMENT DESIGNATION : P

0 08 A o e 0 e s s e B B L e o O 0 e B e S Yo O o

- s

* AREA NUMBER : 20
P-2001 EXTRACTION WELL PUMP #1 1 VERTICAL TURBINE PUMP - SS SHAFT  400-600 GPM  20-F01 20-DOI
WITH SS IMPELLER AND RUBBER
BEARINGS, 30 HP, 100 FT TOTAL
DYNAMIC HEAD (TDH)
P-2002 SECONDARY CONTAINMENT SUMP 1 SUBMERSIBLE PUMP - 3/4 HP, 50 GPM . 20-FO1 20-DO1
PUMP 14 FT TDH
P-2003 TREATED WATER DISCHARGE PUMP 2 VERTICAL TURBINE PUMP - SS SHAFT 80O GPM  20-FO1 20-D04
A.B WITH SS IMPELLER AND RUBBER
BEARINGS, 20 HP, 70 FT TDH
P-2004 EXTRACTION WELL PUMP #2 1 VERTICAL TURBINE PUMP - SS SHAFT  200-400 GPM  20-FO1 20-D01
WITH SS IMPELLER AND RUBBER
BEARINGS, 15 HP, 100 FT TOH
P-2005 EXTRACTION WELL PUMP #3 L VERTICAL TURBINE PUMP - SS SHAFT ~ 200-400 GPM  20-FO1 20-001
WITH SS IMPELLER AND RUBBER
BEARINGS, 15 HP. 100 FT TOH
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" COMPANY NAME: Wright-Patterson Alr Force Base
PROJECT NAME: ~ GROUND WATER TREATMENT SYSTEM
LOCATION: WPAFB, OHIO

'PROJECT NO.: 169814
CHARGE NO.:

199614.05.03.01
WP CODE: RICL280.3/03/20/91/DB

EQUIPMENT EQUIPMENT NAME
NUMBER

L L T T P P Tl e

** EQUIPMENT DESIGNATION : T

* AREA NUMBER : 20
T-2001 PRIMARY AERATION TANK

T-2002 SECONDARY AERATION TANK

7-2003 DEGAS TANK

TABLE 3-1 (CONTINUED)

QUANTITY EQUIPMENT DESCRIPTION

1 8" x 40" x 8 1/2" RECTANGULAR
TANK DIVIDED INTO 3 CHAMBERS,
EPOXY LINED CARBON STEEL,
VAPOR TIGHT

1 8" x 40" x 8 1/2' RECTANGULAR
TANK DIVIDED INTO 3 CHAMBERS,
EPOXY LINED CARBON STEEL,
VAPOR TIGHT

1  STANDARD CYLINDRICAL VERTICAL
TANK, EPOXY LINED CARBOM STEEL,
YAPOR TIGHT, FLAT BOTTOM AND TOP

o 00 Yo 2 T e D e A e e 1 0 O O T e B W e o

CAPACITY UNITS

..............

20,000 GAL

20,000 GAL

4,000 GAe

PO PID
NUMBER NUMBER

------------

20-F01 20-D02

20-F01 20-003

20-FO1 20-D04
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COMPANY NAME: Wright-Patterson Alr Force Base
PROJECT NAME: GROUND WATER TREATMENT SYSTEM
LOCATION: WPAFB, OHIO

PROJECT NO.: 199814
CHARGE NO.:

190814,05.03.01
WP CODE: RIC1280.3/03/20/91/DB

EQUIPMENT EQUIPMENT NAME

NUMBER

..................................

** EQUIPMENY DESIGNATION : Z

* AREA NUMBER : 20

TABLE 3-1 (CONWTINUED)

QUANTITY EQUIPMENT DESCRIPTION

CAPACITY UNITS

o > o T > S e O e O e -

PFD PID
NUMBER NUMBER

Z1-2001 PRIMARY DIFFUSER 3 65 1' DIA FINE BUBBLE DIFFUSERS 500 CFM 20-F01 20-D02
A-C AND PIPING MANIFOLD TO FIT IN

AERATION CHAMBER OF T-2001
Z-2002 SECONDARY DIFFUSER 3 651" DIA FINE BUBBLE DIFFUSERS 500 CFM 20-F01 20-D03
A-C AND PIPING MANIFOLD TO FIT IN

AERATION CHAMBER OF T-2002
2-2003 PRIMARY DEMISTER 2 VERTICAL IN-LINE IMPINGEMENT VANE 500 CFM 20-F01 20002
A.B W/ SS BLADES AND HOUSING

10" DIA BY 12" THICK
Z-2004 SECONDARY DEMISTER 2 VERTICAL IN-LINE IMPINGEMENT VANE 500 CFM 20~F01 20-D03
AB W/ §S BLADES AND HOUSING

10" DIA BY 12" THICK
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COMPANY NAME: Wright-Patterson Air Force Base ' PROJECT NO.: 199814
PROJECT NAME: GROUND WATER TREATMENT SYSTEM CHARGE NO.: 199814.05.03.01
LOCATION: ! WPAFB, OHIO WP CODE: RICL280.4/03/20/91/DB

4.0 PROCESS EQUIPMENT SPECIFICATIONS
4.1 INTRODUCTION

Equipment specifications are a summary of the process calculations for a specific plece of equipment or
for the several pieces of equipment constituting a process package or subsystem. Equipment
specifications include performance requirements such as flow rate, discharge pressure, and volume.
They may also include mechanical requirements such as materials of construction, size of dpenlngs, or
type of motor. The basic performance and operating requirements are documented on the PFD and the
material and energy balance.

Equipment specifications generally serve as a guide for the preparation of detail design, drawings,
requisitions, or specifications. This procedure is based on the normal process of conducting an
engineering, procurement, and construction project. In certain cases, the equipment specification may
be the only document prepared to define the intent and/or content of a project.

4.2 SPECIFICATIONS

In accordance with normal procedure, certain information has not been completed on the specification
sheets. This information will be completed during the detalled design.
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COMPANY NAME: Wright-Patterson Air Force Base

PROJECT NO: 199814

PROJECT NAME: Ground Water Treatment System

CHARGE NO: 1896814.05.03.01

LOCATION: WPAFB, Ohio

TYPE: Rotary

NUMBER OF UNITS: 3
SERVICE CONDITIONS

Vapor or Gas Handled: Ambient Air

Specific Gravity: 1.0

Discharge Volumetric Flow @ P & T (acfm): 500 acfm
Alr Inlet Temperature (F): 100° F (maximum)

Air Discharge Pressure (psig): 4.0 psig

Relative Humidity: 0% - 100%

PECIAL ACCE RIE

» Noise Protection Housing - < 85 db A’
» Inlet and Discharge Silencer

RIVER

Motor: Electric

Volts-Phase-Cycle: 480V/3-phase/60Hz

HP: 20 HP *

Enclosure: Totally Enclosed Fan Cooled (TEFC)

85 decibles @ an A-weighted scale as specified under OSHA.

EQUIPMENT NAME EQUIPMENT NO.
Primary Aeration Blower B-2001 A-C
BY: J. Becker MISCELIANEQUS EQUIPMENT AREA NO. 20
CHECKED: /Z&/// SPECIFICATION AREA NAME
— —
appD: DOy, “Q REVISION  2/22/91 |A|  3/20/91 |B| Ic| Ground Watef Treatment System
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COMPANY NAME: Wright-Patterson Alr Force Base

'PROJECT NO: 169814

PROJECT NAME: Ground Water Treatrnent System

CHARGE NO: 199814.05.03.01

LOCATION: WPAFB, Ohio

TYPE: Rotary
NUMBER QF UNITS: 3
SERVICE CONDITIQONS

Vapor or Gas Handled: Ambient Air
Specific Gravity: 1.0

Discharge Volumetric Flow @ P & T (acfm) 500 acfm

Alr Inlet Temperature (F): 100 F (maximum)
Air Discharge Pressure (psig): 4.0 psig
Relative Humidity: 0% - 100%

PECIAL ESSOQRIE

« Noise Protection Housing - < 85 db A'
« Inlet & Discharge Silencer

DRIVER

Motor: Electric

Volts-Phase-Cycle: 480V/3-phase/60Hz

HP: 20 HP *

Enclosure: Totally Enciosed Fan Cooled (TEFC)

'85 decibles @ an A-weighted scale as specified under OSHA.

EQUIPMENT NAME EQUIPMENT NO.
Secondary Aeration Blower B-2002 A-C
BY: J. Backer MISCELLANEOUS EQUIPMENT AREANO. 20
checkeo: Jodv i . SPECIFICATION AREA NAME
APP'D: ’Djm@) REVISION  2/22/01 |A|  3/20/91 |B| c| Ground Water Treatment System

DATE:  3/20 /4 /\
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COMPANY NAME: Wright—Paneréon Air Force Base

PROJECT NO: 199814

PROJECT NAME: Ground Water Treatmant System

CHARGE NO: 199814.05.03.01

LOCATION: WPAFB, Ohio

TYPE: Rotary - Positive Displacement
NUMBER OF UNITS: 2

SERVICE CONDITIONS

Vapor or Gas Handled: Alr Saturated with H,O and < 4 ppm of Trichloroethylene
Specific Gravity: 1.0 , ‘

Discharge Volumetric Flow @ P & T (acfm): 600 - 1000 acfm

Alr Inlet Temperature (F): 65°F - 65°F '

Suction: 0.5 psig

Discharge: 3.5 psig ,

Relative Humidity: 0 - 100%

SPECIAL ACCESSORIES

 Noise Protection Housing - < 85 db A'
« Inlet & Discharge Silencer

DRIVER

Motor: Electric - V Belt With Variable Frequency Drive
Volts-Phase-Cycle: 460V/3-phase/60Hz

HP: 25HP *

Enclosure: Totally Enclosed Fan Cooled (TEFC)

185 decibles @ an A-weighted scale as specified under OSHA.

EQUIPMENT NAME EQUIPMENT KO.
Exhaust Blower B-2003 A,B
BY: J. Becker MISCELLANEOUS EQUIPMENT AREANO. 20
cHeckeD: Ao i SPECIFICATION AREA NAME
APP'D: );)y-ufwl) REVISION  2/22/91 |A|  3/20/91 |B| ¢ Ground Water Treatmeni System
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COMPANY NAME: Wright-Patterson Air Force Base

PROJECT NO: 199814

PROJECT NAME: Ground Water Treatment System

" CHARGE NO: 199814,05.03.01

LOCATION: Dayton, Ohlo

TYPE: §.5. Skid Mounted Vapor Phase Carbon Unit 5

NUMBER OF UNITS: 2

ERVICE CONDITION

Volume Air Flow Rate: 600 - 1000 CFM

Carbon Volume: 60 cu ft

Vessel and Carbon Weight: 2840 Ibs (fresh carbon); 4640 Ibs (spent carbon)
Pressure Drop: 30 in H,O (Maximum)

Operating Temperature: 60°F ‘

Static Pressure Rating: 15 psig (Maximum)

Flow Directior:  Down

Hose Connections: 8" 150lb. Flange (Top & Bottom)

Drain: 3/4" MNPY ‘

Carbon Sample Port Near Inlet

MATERIALS OF CONSTRUCTION

Vessel: 316L Stainless Steel
Frame: Carbon Steel With Corrosion Protective Coating & Lifting Lugs
Flanges, Elbows, and Sample Fitting: 316L Stainiess Steel

REPLACEMENT CONDITIONS

e Minimize Carbon Handling & Maintenance
» Regenerate Spent Carbon Off-Site

EQUIPMENT NAME EQUIPMENT NO.
‘ Vapor Phase Carbon Adsorbers C-2001 AB
BY: J. Becker MISCELLANEOUS EQUIPMENT AREA NQ. 20
CHECKED: SPECIFICATION AREA NAME
APP'D; REVISION  2/22/91 |A] 3/20/91 |B]  1/31/92 |O| s ys&’r#und Water Treatment
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PRGJECT NAME: GROIMIO WATER TRERAIIAGUY SYSTEM.

CHARGE NO. /?qg/glw‘

LOCATION: W PAFB . OH
R Liauid Pumoed i (GROUND UJRTE L Masx. Capucity ot P.T, GO gom
zu.g Pumoing Tomowrature (P.T.) & & 9 | Cischarge Pressure 5.5 osig | 30 b,
3 ug Speerfic Graviry at P. T, 1.0 Suction Pragsure (&) k) fo] )
_-S__; S| Viscasity at 5. T, 4. 13 (5Pco | Citarantiai Prassure S¢S wei
Q_ﬁé Yeoor Pressure at P, T, ‘ N, oK ‘b/"n Z| Di‘forential Heed |3 &4 ",
4 Yl Careasion ar Erosion Factors: MieRBL OLGALIIIC NPSH Availsble 22 £t #r.
F-‘ g oer ﬂéﬁi[(&é’s NPSH Requited (Watee) of )
3 Arrangement Honx.ﬂovt}hw Line Suct:m:Ginql& Double N
9 Ciruction of Retation Facing Pumo Cownling; CW . CCW 4k Speed: | 335 'sm'q
1o Case: Cesign Pressura ¥ onig Number oi Stages » iShut-Clf Messwae f i,
AR Max, Allow, #orwing Press. \} psi9 Valumatric Efficiency at Rating "
12 Solit: Moriz.Vert. Barra! Imoeller Type F 2
1_3_' Impeiler Diamater: Suoplied ¥ inenes; x Maximum W 1nches; Minimum x tncnes
i:_ Yent gng w¢ain Toppmd: Yas . No Saorings: Thrust j( Type »
18 Norzios Size Rating Facing | Locstion Radial ¥ Type ¥
E w L Suction PRoVIOE ﬁé?pu‘gﬁgz | BaxTonAl Lubrication on Besrings; Gi-l.-(tv‘-ng £
17/ | Discharge | & | SOl RE Tap. | Oiier: Yes (No) Tyoe #* -
E 2 [ Veats | Cavalir=(Yas’s No; Mir, 4
19 1 & | Orains (weeo Bole o iCaSin Cousling Guard; Gor’- No x
20 | Z | Coeling H20 T Boseolate:(Yey/ No: Type *
| = Water Cooling: Casing-Stufl, Box-Bewrings-Pednsiol.Cland-None Total Warer Required: Y am
E g Smethering Gland: Yas - Ne F3 Lubricarign on Stuffing Bax: QilGreageNone
3_3_1 -E Pocking: Yes - No; Type 1* Sealing Oil Connecrion: Yeu . No
34_‘ g Mochanical Seal: Yes - n Furntshea by; i Mfr, Tyoe
32_‘ Q Single - ow-o-lnudo-&;uodo-ﬂolohced Unba lonced
24 Rotory Unit ; Seel Ring ; Face Masarie! ; Shaét Pecking 7
_‘5’-1 Insert ; Roversible: Yas - Ne ; Face Material
Eﬂ_: Insert Mounting: Clamood In . **Q'° Ring « Prees Fit
29 Glond ; Plain: Tes =Mo Threttie Bushing Carbon: Yes =No ; Dther
E Gland/Stutting Box Machined & Towoed for: Deod - End Lubd. - Cireulating Lub. - Guenching - Yeat & Drain
L:L'... Fiushing Sea! Facas with Discharge Bypaus - Fhuhmq See! Foces with Externel Fluid i
32 Auniliary Stutiing Box Rea'd: Yes - Ne '
?3_ Weight of Puemp ib; Weignt of Base f Y
3.4— Neight of Driver f 1b: Shigping Weight 2{’ Y
_lL " Casing & Cavers: <, 5. | Shatr: Py
381 « | Casing #eor Ringa: * | Shafr Sleeves: *
371 [ imeeller: S5, | Lantarn Rings: §_
138 "< | Imoeiler Hoar Rings: 3 Glands :
391 z Stutbing Sox Busrings: 1.4 Guskets: Ed
40 Furnished by: f ; Typa {gs? Motor - Steam Turbing . Qthee uf ;'68"'5'}- Goar - Belt . V Rooe &
4l Eleetric Motor: Meks o Mevnted by Steam Turbime: Mako Mounted by
42 Enclogure $¢ SF & Tems Rise ¥ OC| Medel:
42 Insulation y Erame W Moriapawa? ho , Speed s om
4] . Estimated 3HP Raq'd, i ho| lolet Steem Press., osig: MNermel : , Mea
45| W Moming! Motor Size (Non-overiges:ng) kKK 3 ho| Iniet Stcam Temo., °% Normel . Mex,
w8l x Seved j ram | Wgree Rare: b Ne
] ° Vors LA, Phate Ed i Gyels a5 WP | Vecuum (if any) mm .o, Mg - psio
48 Seeed Reducer: Integral - Secarare ) K . | Sqek Pressure peIg
49 mir, o Rare ¥ Mozzles Size | Ranng | Facing Lecatiar
30 oo | ¥ Claas  §< Iniet {
H See Driver Spacification No. _ﬁ Exhaust - [
52 | Qoriermance Surve: Yes - No: Curve Ne. f Secial Numbar W
53 E Certifiad: Yos - Ne * w | Ovtling Drowing i
34 @ | Rydresranc Tost: Yes - No; Svessure w (1] é‘ Crosa Sectien Drawing g
55 Shep ingpection: Yen - No N
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IPROJECT NAME"

AOUND WRTER TRERAIILENT S \SITEA.

PROJECT KO. /P /<]

JCHARGE NO. jqqu—y‘,am

.t

Mo

LOCATION: L) PREB K
4 Lidwie Pumpud ALM/G";"I" ngﬁi SR Yo LR ST gl e Capecity ot P.T, 5@ [T
11 Bl Pumoing Temeeroture (P T ) R - "“"§ °F | Cischorge Prossure F _osig L.t b
Tbg Speeific traviry at P. T, | Suctien Progsure e .11 (@) i
:_;:a Viscesiry at .1 1 'z, €vico | Citfarsntiai Pressure 2 psig
_S_.‘:,‘é Voswr Preusure ot P.T. O 2%/ at ', Ditfersntial Heed 1] VEF. ry
§ | Y| Corrasion 2t Erunion Foctorn: €, 1  LEAVES | NPSH Available 22 [t fr.
] | MBSH Requirnd (Watyr) L "'_?
e ! Arrangemant. Mooz Vert.e Line  SOMP  TYOE Suer: m{gmgtu) Ooudie ~
9 Cirection of Ratation Facing Pume Couveling: Cw . CCw Sewou: == [ 288 rim o
1o Cose: Cesign Pressuvre M esig Number oi Stoges | ;ShuteCff Sregswe 4% ‘e,
TH Max, Allow, Horuing Prass. ) AR Volumerne Etficrency ar Reting ¥ "
12 Soltt: Mot s.Vere.Barvel impaller Typa Qﬂé A
.'L.J_J Impeiler Jiameter: Jueplias ¥ incnes; W e o v Inches; Minimum » ngos
1 Vont gne Srain Toooed: Yes - Mo b Seorings: Thrust I3 Type ”>
re! Nazzies | Seze | Raving Facing | Location Redial e Tree g
m - L Suetion | ProvidE 5mm Lusrication on Bearings; Gil «(rea :
_‘_7_" = | Discharge | P 4 NP Qiier: Yos g@ Tywe '
18 | = [ Vents Counh":m- Ne; Mir, A
:L ,‘3‘ Draing Coupling Guerd:(fes)- No '3
3_0_‘ 5 Qosling M2 { Equnlcrnm?:o: Typo Wﬁﬁ‘k LoV
_ﬂm 5 Woter Cesting: Casing.Stufl. Bes.Buerings. ﬂcd-uohulud-ﬁofs Totsl Warer Reauired: o0 AL
_73- g -'un'lh.rmq Cland: Yus Ng) Lubrication en Stufiing Bex: Oil<Grossetliens)
2] | = | Packing: Yes € Nel Typo Sealing Oil Cennaction: Yos . Ne
124 | £ | Mechenical Seai: Yen » My; Fumithes by; ; Mfe, Tyes
pred Q
25 1 & qu@- Devbiecinsido-OutsideBalonced -Unbalonced -
28 Rorery Unit ; Seal Ring ; Face Materssl ; Shaét Packing T
E Insert ; Reversible: Yas - Ne ; Face Marerial -
'EP_‘ Insert Maunting: Clomeed tn . **0'* Ring - Prasy Fit
129 Clond ; Plarn: Yeu =Ng Threttia Bushing Carben: Yes «Mo ; Dthur
39_ Glond/Stuiling Bos Machioed & Taopwd for: Dond . End Lub, - Circularing Lub. - Guenehing - Voot & Dratn
L?lu Fiushing Swel Fotas with Dischorge Bypwes - Fl ohing Seal Pacos with Extormel Fluid
32| Acxilinry Stuffing Boa Row'd: Yes (m)
33 Weight of Pump & lb: Waignr of Base "4 L
34 | Norght of Driver o tb; Shinming Weight ¢ b
&L " Casing § Cevery: AL TR | Shetr: &
381 « | Casing #eer Rings: [74 | Sheft Sieaves: <t .
z E Imouller: Qo). EQQ& ') | Lantern Rings: x
3‘3__‘ ‘2 | Imosiler Wear Ringu : X Glands : ¥
391 ® [ Sruthivg Bon Busmngs: ¥ Cuskets: ol L
40 | Eunished by: |4 : Tywa (Eloc) Motor - Steem Turbing . Other * Diroer ) Gowr - Balt . ¥V Rooe
41 | Eloewic motur: Make X Meuntad by | Steem Turbing: Meke Mewnted by
43 | Enclesure * SF Tame Rise *Cl Mudet:
43 | insuietion > Frame Marsopower ho , Spesd rom
44 1 Estmerod BMP Raq'd. i 4 hp| intwt Steem Proes., seig: Nermol ~ ; MTa
:3” I ( Noming) Morwe Size (Nen-everiousing) S/q K ho ( inior Sream Teme., °£- Neormel . Mex,
a6 | x Soven |9 rom | Wetar Rgre: b Ne
:&E e Vous ~F o), Phase 2 b ; Greie  (po HZ.| Yacuum (i any} mm - f, Mg . e
48 Soeed Rgduwcer: (nregral . Seosrety : | Becih Prensure ptg
49 mr, Retis Nessles Size | Ranng |  Facing Lecation
50 Moo ( fless Intet 1
$1 Sew Driver Spaciticotion Ne. Euhaust |
52 w [ 2ertermnnce Curve: Yuy). Neo: Curva Na. { Secia! Numowe 3.
$3 ol Cortiliod: Yes -(Ne) U | Ovtling Drawing [ 4
54 "‘;’ Mydemgtanc Teal: Yes (Nu:‘) Orosswre pag 'g Cross Section Drowing *
11 Shep (napaction: Yes(® No ) |
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CONPORATION | SeconmanN CATANMENT SoMP oDl P-2002
Ov: T BecteC CENTRIFUGAL PUMP AREA MO.__ 20
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Gland/Stufting Bax Machincd & Tooewd for: Oead . End Lub, - Cirevlating Lub, - Cusnching - Yant & Drain

Fiushing Swol Fecos with Jischarge Bypass - Flushing Ses! Fecoa with Extornel Fluid

i e WRIGH - MATTERSON RIR FoRCE BARSE |PROJECT NO. | g g4/

IPROJECT NAME.  ~ g a1 WATEL. TREATIMERIL. SYS CHARGE NO. |99 9,085 ,(15.0)/
LOCATION' (WPAF B OW VERTICRL TUBREINE FURAG
1 Ligwie Pumoed CROUND wRTeEZ | Mox. Capecity ot P. T, 2 OO0 qom
ER 21 Pumoing Vomonroture (2.7 ) e OF | Cischorge Prasswre KN 08ig ' Ye) it

Tb‘g Sceciiic Gravity ot P.T, Lo | Suction Broysure (> tMe o it,
4[> =] Vigscosiry at DT, [\ 13 (€%)ro | Cilinrantiai Pressure 2 ] esiq

.’_.35 Voeor Pressuwre ot P T O, 2€ (b/in* i Jitterantial Hewd 20 £+ tr,
6 | “| Corresion ar Eraaion Facrors ; Fone (o0 natdiculcdie! NPSH Available 22 [+ fr.

”-;_1 . M | NPSH Required (Water) & fr. 4

F_E_ Arrangement Hor-xA(V-vQ:l_n Line Suev:m:({inqoo Dovbie

_‘_P_- Cirection of Ratation Facing Pume Cousling: CW . CCW Speed: \!,‘;l 2O rom §

1h0 Case: Deaign Prossure X osig Humber of Srages | Shut Gt Degywe Y i,

TT-I— Max. Allow, Worxing Press. ¥ psiy Volumatric Efficiency ot Reling * "

E Solit: Horix-Verr. Berrel impeller Type cLose

LJ_J Impetler Diametar: juoplies »* incnas; ¥ Ao um » inches; Minimum ¥€ tncnes
id Vent ana Trein Tosged: (Yey - No Sworings: Thrus? fyn

18 Nozxzies ‘ Stz Ryting Facing l wotatien ‘ Rodial T’VPO *"

16 | [ Suetion 2o N\(E =l Rov Luerication on Beerings; Gil -(Urease) ».

%%4 i“ Dischorge ¥ [ S0 R, E P Qiier: Yeu -(Nn)Tyw % —

18 (e | Vents { Coveplirs @ N., Mir, £ |Q[@§E' Rd juotapl e

19| & [ Drains WEED ?Q! E inC Coupling Guerd: - Ne 25

E_a-‘ g Cooling H20 | Boseniate: (; soho Type RO(}"\Q_.A}JSI FF lS’Q!h
21‘1 ~ | %ater Caniing: Cau.ng.Stulf. Bex.Beerings-Pedostol-Slend-None Toral Weter Required:

E g Smotharing Glond: Yes . Ne * * Lubrication an Sruifing Ben: Oil-Gresse-Mane

2_ x Pocking: Yeos + No: Type K4 Senling Qil Cennection: Yes .(ﬁ—.)

24 g Mochenical Seal: Yas '(NE) Furnishea by; ; Mfe, Tywe

E o &;qm- Dewbie-insido-Outride~Ba lanced.Unbalanced

28 Rotery Unut : Seal Ring : Face Materinl ; Shait Peeking m

z Inser? ; Reversibic: Yes - No ; Face Meterial

_2_!_' Insort Mbunting: Clomoed In < **0’" Ring « Pregs Fir :

_2.3_ Gland ; Plain: Yeos =Neo Threttle Bushing Carbon: Yes =No ; Dther

30

31 ]

b

32

Avniliery Stuffing Baa Reaq'd: Yes - Ne

g_L Wei1ght of Pump #* Ib; Waignt of Bese 4
3 Hoight of Driver 'Y ib; Shipping Woight 5 13
351w | Casing & Cavers: rHaeT | Ron | Shett: - ,§ '
371 E Cosing weer Rings: & | Shafr Sioaves: £
E f_ Impnller: 5,5, I Lantern Rings: F.d
28 | : Impoliar #oar Rings: . Glends: &
-3_9-] A "Srofting Ban Bushings . -+ CGaskots: ¥ ;_“
0 | Furnished by: X Tyu('lo;) Moter + Steem Turbing « Orher 5 ;(Dirsct) Goor . Balt . V Roos
41 Elacmic Motor: Make W Meuntid by I Stewm Turkime: Meke T Movntes by
€2 Encingure g‘ 5F X Foms Rise k.3 SCl Mewel: .
43 insviotion % Frame 3 Heorsopowor he . Speed rom
44 = Estimates BH P Rea'd. ¥ hg | inier Stowm Press., osiy: Mermel , mMex
45 $ Nonitnel Metor Site (Nonwoveriowsingi 20 ¥ kol tniet Sreem Temp,, °B. Normsl Mex,
| x Seead L S rpm | vargr Rete: . ib e
] vems 4 V. Phase 2 ¢ i wrele oy MZ | Veeyem (i smy ) L4 mm.ia, Mg - opsie
48 Swees Raducer: integrol - Severemn ' o : Beci Prassure )
29:] mfr, # Retie o Nozzles Site | Ratwmg | Facing hocatior
50 Moo | A Class ¥ inins |
T'i See Dvivor Seecificetion No. » Exhaus? {
52 | Seriormance Lurve: Yes - Na: Gurve Ne. X Seriol Numder x
‘:':_J E Cortified: Yas - Mo st o | Outling Drewing ji
s

54 w Mydrestartic Tes!: Yaus - Ne: Oreapure X peie g Creas Saction Drawing _,*

Shep inspaction: Yor - Mg }f
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COMPANY NAME WRIGHT - PATTERSON A IR FoRCE BASE PROJECT NO. |96 5 [/ &

[PROJECT NAME (5ROUND MIRTER TEERTMENT sys@A CHARGE NO. /1G98 (4 05 .02.,01
[LOCATION \WPAF

R Liauig Pumeed R ODKD WATEL | mex. Capacity ot P, T, <> gom
_2_{ Z2{ Pumeing Temourature (P. 7.} 55 °F | Cischerge Prvssvre ‘qﬁ osia ]0;5 b,
E{‘Jg Soecific Gravity ot P.T, /.__O [ Suction Peoyyure < paie ¥ C)r i,

4 25 Yiscesity gt 2 T, WA cs)jcp | Litimrantiai Prassure q‘?} g pei

_g__jgé Yaoor Pressure ot M. T 0. 2868 b, | Ditlerantial Head | ET b,
_5__" “l Corcasion ar Ecasion Factors: AMINCBAL  (DFAALN". | NPSH Availoble 23 ++ it,

: AND DT DACTICLES | NPSH Reauied (Water) e o

e Arcgngement kux(’imn Line Sum:u(.'Sinqlu\, Dovblie

ﬁ Cirection of Rotgrion Facing Pume Counling: CW . CCW Soeva: /770 rom
"o Case: Casign Pressure N 0819 ¢ Number oi Stages - ShuteCHf Mrasswo M i,
I::I] wax. Allow, Horming Press. > B3:q %__,. Volumotric Efficiency at Raling —¥ i
»1_2_} Sultt: Mor 1.Yert.Barrel -T;*\ impeller Type ‘*

RN tmooilar Dicmaier- Supplies Y incnes ; Meximum =K inches; Minimuem K inches
Iy | Vent gno wrain Tosped: Yes - No *ﬁ(’ : Bcorings: Thrust Type .*

18! Nozztes | Sie Roring Facing | Locstion Redial K Typo W

16 |, | Suction (eI STRAINER | BOTTOM | voricotion on Bearings; Cil (Gv_-:j:\ P

17 = | Discharge | oK | |50 /% £ -1 Diier: You (N Typo T oK

m = [Vants B Couslir={ Yaty. No; Mir, *

9| & [Drarns LIEEP |NOLE, N _CASING Cousling Guard Ples) No Y

W g Cooling H20 I Besvelntel Yoz dAho: Type . ‘
ﬁ ~ | %grer Cooling: Casing.Stulf, BeusBearings. Pedestol-Gland-None Tolal WetarReHuired: - 9pm
12 S Smotharing Glund: Yes . Ne Wt Lubrication on Sruifing Bex: Qil-Groese-None -

23 E Packing: Yes - No; Typw :#( Sealing Oil Cennsction: Yes » No >

U | Z | Mechenical Sesl; Yes /. No: )Furnishes by: ; Mfe, ™

281 © Singtle + DevbiseinsignsOutside=Ba lancad.Unbalanced

26 Retery Unit ; Seal Ring ; Faco Materiel ; Shatt Peeking ]
27 (nsert ; Reversible: Yes - Ne : Face Marencl!

28 Ingare Mounting: Clomoed In . **Q'* Ring . Press Fir -
29 Gland ; Plain: Yo =Ne Thrattie Bushing Corbon: Yas =No ; Other

30 Gland/Stuifing Box Mochinad & Toneed for: Ouwoé - End Lub. - Cireulating Lub, . Guenching » Yenr & Drain

3 Fiushing Seal Fucos with Discharge Bypuss » Flushing See! Faces with External Fluid

uJ? Auniliery Stuffing Bex Req'd: Yos « Ne

33 Waight of Pump * ib: Weignt of Base .%_, Y
k3 Aoyight of Deiver * tb; Shisping Waight '-* 1%
3_{:{ “ Casing & Covers: o s, | Shair: S.5,

361 €« { Casing #aur Ringe: ‘% | Shet? Sicevae: "j\(

E & imoniler 5.5, | {.entern Rings: »

38 (' | imeeller Meur Rings: K Glends k.

29 | T Stutbing Boz Bussings: % Goshars: ke =

40 | Furmished by: . ; Ty Zloc.Woter + Steam Turbing . Other s (; Direct) Geor . Beit . V Rooo f
a1 Elnemic Moter: Moo ~-. Mownied by N Steom Turbine: Meke e Mewnted by

4% ! Enclosure SF ?;mo Rise °c¢| Metel:

T:I_‘ Inswigtion Frome ~. Mot re power hs ; Spaed t om
T-.l x Eirmetes IHP Req'd, *% hoi intet Steem Press., usig: Nermal ; mex

45 W Noming! Meter Sige (Nen-averioeeing) 3(’) . hp | Intet Staam Tomo.. °£. Normel | W,

Wiz i Soceq * rpen | *ater Rate: b N
Eﬂ e vy 4§4,0 , Phase i oeyele by x| Yaewum (I anyy mm . n, Mg . osic
LB Soeed Haducar- (mregral - Smoaromw . . | Been Pressure peig
49 mtr, S Rene MK Neizies Size Rotiag | Focing Locatiar
ig_{ Hoea | g Class ~Yp. b inter

$ See Driver Spmcification Na. * Exhuust |

2 Seriormance —urve: Yot - No: Curve No, '* [ Secial Numoar ~¥

FEEA Certifiod: Yes « No —K. U | Outling Orawing N
e | w Foer T o 2

24 W | "vydrestgtic est Yes « No: epouwre y svig | 3 Cross Section Dinwing *

58] J Shpp inspection: Yar . No 5&”
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(Lumean T NN (R CHT - PRTTERSSA HIK_FoRyE B A<E  |PROJECT KO. 19 G /3

[PROJECT NAME  CoWD WATE? TREATIMENT SYSTEY _|SHARGE NO. /9 G 5/ ¥.085.030/

LOCATION: /1O £R4
_1__. Liquia Pumoua 2 A UMD TR TER. | max. Capacity at P.T, n'7]e) fom
21 4| Pumoing Tomosrature (2.7 .) Fec °F | Cischarqo Prossure <9<, & esiq i) b,
zgé Seecitic ravity at P.T, /., O | Suction Prasgure o £8, oy i
4 |2 3| Viscosity at BT, /. /3 (Do | Citnrentiai Prassure 49, 4  psiq ‘
5 ‘:,‘5 Vaesor Prassure a2 P T, D, 2 Z lb/,‘n < 1 Oi‘ferentiol Head o= L 'r,
Z “ Corrasion or Eronion Fagrors: A AJERRL . OLeAMIC NPSH Availoble 22 4. .
7 e ERIRT PBRIICLES NPSK Reauired (Water) < t. §
3 Arrangemen’ . Huu(‘VwD-ln Line Sucr:ms@n_ql,)- Double
ﬁ Ciraction of Rtation Facing Sume Counling: CW . CCw X Spend: ]'f} ?O . rom
1o Case: Cevign Pressure 4 089 ,ﬂ Numbaer oi Steges # ;ShutsCif Mressure 12 1,
g Man. Allow. Norxing Press, f I 4 Volumatric Efficiency ot Rating ¢ ”
12 Salit: Marig-Vert.Barrol tmpaliar Type *
%) lmoeiler Diametar: Sugpliea W incnes ; Maximum 4 inches; Minmimum .4 ineses
\d Vent gne Srain Toooed: Yes - No X Beorings: Thrust ¥ Type 4
[ Nozzies ] Sizo Rating ‘ Facing ] Lecation Rodial X ?ypo )(—
E | Suction I PRobE : TToM| Lubrication on Bearings; Gil (Greass) ¥
171 = | Discharge | ¥ ten \h, A TOoP Qiier: Yor (No) Tyoe '3
E : Yents CBU.“"':-%-)N‘O_'LM". >k
_’_L & [ Drains leep | vy C ireh Coupling Guard:(Yad) No +
20/ & | Cosling K20 . Basnolatey Yas ) No; Type X’
E v~ | Water Caoling: Casing.Stufi. Box.Beerings.Pedostal-Gland.-None Torel Worer Required: f 2pm
& § Smethering Gland: Yas - Ne .4 Lubricatien on Stuffing Box: Qil-Greaso-MNane K
31 = Pecking: Yes - Mo; Typew K Sealing Qil Connection: Yes - No . <~
24 g Mechanicol Seai: Yes . No; ) Furmishes by; ; Mafe, Tyse
33_ [ Single - Ombc’u-mﬁo-mmdo-&tcncod-Unbnlanccd
4 Ratory Unit ; Se¢l Ring ; Face Materiel ; Shaét Pecking
27 | insery ; Reversible: Yes - No ; Face Material
E Insert Mounting: Ciemoed In - **0’* Ring « Presy Fit i
3_?_ Glond ; Plain: Yes ~No Throttle Bushing Carban: Yas <No ; Dthor
30_ Sland/Stuifing Box Mochinod & Taeeed for: Dead . End Lub. - Circulating Lub. - Guenching - Vant & Drain
E.‘-.. Fivahing Seal Feces with Discharge Bypass - Fiushing Seal Foces with External Fluid
_& Auniliery Stuifing Bax Req'd: Yes - No
33 Weight of Pump S Ib: Weignt of Boun , g 4
WM Noight of Driver ?"’ Ib; Shipping Woight K I
35 | " Casing & Covers: 9,5, | Shatt: a %y,
38! « | Gosing weor Ringa: b d | Sheft Sleeves: )'@
7 E [ imosiler: 5.5, | Lentern Ringy: >
38’2 | Imoatier dear Rings: »x Glonds : )
?ﬂ 2 [TSiuifing Box Busmings: x (Gaskets: Xt
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COMPANY NAME: Wright-Patterson Air Force Base PROJECT NO: 198814

PROJECT NAME: Ground Water Treatment System CHARGE NO: 199814.05,03.01

LOCATION: WPAFB, Ohio

TYPE: Fine Bubble Diffusers Installed on CPVC Piping
NUMBER QF UNITS: 3 (One System per Compartment)

SERVICE CONDITIONS

Alr Flow Rater Per Diffuser: 8 CFM (Minimum)
Pressure Drop Per Diffuser: 15" H,0 (Maximum)
Alr Flow Rate From System: 500 ACFM
Material: Elastomer Type

Minimum Space Between Diffusers: 1"
Minimum Distance From Tank Walls: 3"
Leak-Proof When Not in Operation

DIFFUSERS & PIPING ARRANGEMENT

ted Tank rtment Layout EINE BOBE
DIF F’-USEKJ
™R (65)
ch- 1=o!
EQUIPMENT NAME EQUIPMENT NO.
DRAFT p ,
rimary Diffuser System 2-2001 A-C
BY: J. Backer MISCELLANEOUS EQUIPMENT AREANO. 20
cuecken: [ (| SPECIFICATION AREA NAME
APP'D: ) ;}E,W,QQ REVISION  2/22/91 [A|  3/20/91 |B| Ic| Ground Water Treatment System
‘ X
oate: 3/ 20)% VENDOR TO COMPLETE OR CONFIRM INFORMATION MARKED ¢ | SHEET 14 OF 17




COMPANY NAME: Wright-Patterson Alr Force Base ‘ PROJECT NO: 190814

PROJECT NAME: Ground Water Treatment System CHARGE NO: 199814.05.03.01

LOCATION: WPAFB, Ohio

TYPE: Fine Bubble Diffusers Installed on CPVC Piping
NUMBER OF UNITS: 3 (One System per Compartment)

SERVICE CONDITIONS

Air Flow Rater Per Diffuser: 8 CFM (Minimum)
Pressure Drop Per Diffuser: 15" H,0 (Maximum)
Alr Flow Rate From System: 500 ACFM
Material: Elastomer Type

Maximum Space Between Diffusers: 8"
Minimum Space Between Diffusers: 1"
Maximum Distance From Tank Walls: 1' - 0"
Minimum Distance From Tank Walls: 3"
Leak-Proof When Nt in Operation

DIFFUSERS & PIPIN RANGEMENT

FINE 8088
(] vasgﬂy

nNe (65) ,,
Dm.c-'- \’529"

Tank Compart t

EQUIPMENT NAME )
DRAFT Secondary Diffuser System EQUlPME:-rz';(C:z A-C
BY: J. Becker MISCELLANEOUS EQUIPMENT AREA NO. 20
cuecken: (L (4 SPECIFICATION AREA NAME
D IH QQ REVISION  2/22/91 [A|  3/20/91 |B| Ic| Ground Water Treatment System
DATE: 35 / 20 /q\y\ VENDOR TO COMPLETE OR CONFIRM INFORMATION MARKED * | SHEET 15 OF 1%




PROJECT NO: 199814

COMPANY NAME: Wright-Patterson Air Force Base
CHARGE NQ: 1998614,05.03.01

PROJECY NAME: Ground Water Treatment System

LOCATION: WPAFB, Ohio

TYPE: Vertical In-Line Eliminator

NUMBER OF UNITS: 2

SERVICE CONDITIONS

Alr Velocity: 125 FT/S
Air Flow Rate: 500 ACFM
Temperature: 55°F - 65°F

MIST ELIMINATOR
Removable Housing and Mist Eliminator
Housing inlet & Outlet: 10" SS Ducting

Pressure Drop: < 1"H,0
Removal Efficiency: 99+% of Particles > 10 um

" MATERIALS OF CONSTRUCTION

Stainless Steel

INSTALLATION CONFIGURATION

| 0" IS CH BRGE

ID“QS' MisT ECIMINATOR.
==
| | ;'5
: | HoUS IN G
! | //__ 10" FLANGED CORNNECTION
= = —— —
*l __pzeATIoN TANK
N Norg: Hea+t Treciny cencl
& T nsvlc fion i?@ﬁ virecf

EQUIPMENT NAME EQUIPMENT NO.
DRAFT . .
Primary Demister 2-2003 AB
BY: J. Backer MISCELLANEQUS EQUIPMENT AREANOC. 20
SPECIFICATION AREA NAME

CHECKED: }*f-/z;?u.z\pl)
T

APP'D: [ gv). \/Z-Z A REVISION  2/22/91 |A|  8/20/91 |B| 3r /a2 |O|

VENDOR TO COMPLETE OR CONFIRM INFORMATION MARKED * | SHEET 16 OF 17
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COMPANY NAME: Wright-Patierson Air Force Base : PROJECT NO: 199814

PROJECT NAME: Ground Water Treatment System ‘ CHARGE NO: 199814,05.03.01

'LOCATION: WPAFB, Ohlo

TYPE: Vertical In-Line Mist Eliminator

NUMBER OF UNITS: 2

SERVICE CONDITIONS

Alr Velocity: 12.5 FT/S
Alr Flow Rate: 500 ACFM
Temperature: 55F - 65 F

MIST ELIMINATOR

Removable Housing and Mist Eliminator

Housing Inlet & Outlet: 10" SS Ducting

Pressure Drop: < 1"H,0

Removal Efficiency: 99+% of Particles > 10 um-

MATERIALS QF CONSTRUCTION

Stainless Steel

INSTALLATION CONFIGURATION

e 0" 1S CH ARGE

J ) ‘Ou g5, MisT ELIMINATOR.
—
[
<.S
! ; -~ HoUSING
m:— o 10" FLANGED CONNECTION
i [f .Aggpn'go(\i T™wiN
WoOTE ;: Heet 'ﬁdo:n? cnd
5 LS letion Reyuirec!
g
EQUIPMENT NAME EQUIPMENT NO.
DRAFT Secondary Demister 2-2004 A,B
BY: J. Backer MISCELLANEOUS EQUIPMENT AREANO. 20
CHFCKED% SPECIFICATION AREA NAME
Apgﬂg:ﬂ___\{@{f{.( ﬁ‘“\ | mevision 22291 |A|  3/20/91 |B| a2 |C Ground Water Treatment System
DATE: VENDOR TO COMPLETE OR CONFIRM INFORMATION MARKED * | SHEET 17 OF 17
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COMPANY NAME.  Wright-Patterson Air Force Base PROJECT NO.: 199814
PROJECT NAME:  GROUND WATER TREATMENT SYSTEM CHARGE NO.: 199814.05.03.01

LOCATION: 'WPAFB, OHIO WP CODE: RICL280.5/03/22/91/08

5.0 PIPE LINE LIST

Pipe line lists are used to list and describe all pipe lines on the P&IDs and give information clarifying the
specifications and operating conditions of each line. The pipe line list (Table 5-2) consists of line number
and size, specification letter (see Table 5-2), description of the fluid flowing through the line, origination and
destination of the line, P&ID drawing number designation, an indication of whether or not the line is to be
insulated and heat traced, and the operating and design temperature and pressure.

5.1 FORMAT NOTES FOR THE PIPING LINE LIST |
The pipe line number has the following format:

MS- 32 01- 4&- C
| [ | |

| [ | . Pipe Specification Table (Table 5-2)

| b I

l | Line Size

| (.

| | Consecutive Number

| I

| Area Number (See area number description in Section 10.0 - Drawing List)
l

L

ine Service Designation Code (Table 5-1)

These line numbers were used during the process design and will continue to be used during the detailed
design. Lines not on the current P&IDs that were on previous revisions are canceled lines and will be

~ designated as “not used"” in the last column of the Piping Line List to avold error in the numbering sequence.

Table 5-1 presents the Line Service Descriptions applicabie for this process design. Table 5-2 presents the
IT Specification Table showing letters designating material specifications for pipes. Table 5-3 presents the

- Pipe Line List for this process design.

BY: TSK/JAB PROCESS DESIGN SECTION NO.: 5.0
CHECKED: RWH IT Corporation REVISION NO.: 0
APPROVED: JKR Knoxvills, Tennssasee PAGE: 10of8

DATE: January 31, 1992
Rev. Date: |A| 2/22/91 |B| 3/20/91 |0] 1/31/82




COMPANY NAME: Wright-Patterson Air Force Base ' PROJECT NO.: 199814
PROJECT NAME: GROUND WATER TREATMENT SYSTEM ‘ CHARGE NO.: 199814.05,03.01
LOCATION: WPAFB, OHIO _ WP CODE: RICL280.5A/03/20/81/DB

TABLE 5-1. LINE SERVICE DESIGNATION

Code Service Piping Spec.
Air_Systems
AA Ambient air | w

Drain_Systems

Lw ‘ Drain N
WWwW . Final effiuent AJ
Vent Systems
EC Vent gas QW
Water Systems
ww | Wastewater J,N
™ Rainwater/storm water N
BY: TSK/JAB PROCESS DESIGM SECTION NO.: 5.0
CHECKED: RWH IT Corporation REVISION NO.: B
APPROVED: JKR Knoxvilie, Tennessee PAGE: 20of 8

DATE: February 7, 1991

Rev. Date: |A| 2/22/91 |B| 3/20/91



COMPANY NAME: Wright-Patterson Alr Force Base : PROJECT NO.: 199814 (
PROJECT NAME: GROUND WATER TREATMENT SYSTEM CHARGE NO.: 199814.05,03.01
LLOCATION: WPAFB, OHIO WP CODE:RICL280.5B/03/20/91/DB

TABLE 5-2. IT PIPING SPECIFICATION TABLE

‘ ‘ Specification
Service Material (Max. Press./Max. Temp.) Letter
Underground Influent PVC (see spec) J
Wastewater ‘ Carbon steel (125 psig/180°F) N
(above ground)
Ambient Air, Vent Air ~ 316L Stainless steel, (ductwork) Q
Armbient Air, Vent Air CPVC (50 psig/195°F) (see spec.) w
Underground Effiuent Polyethylene (see spec) AJ
Discharge
BY: TSKJAB PROCESS DESIGN SECTION NO.: 5.0
CHECKED: RWH IT Corporation REVISION NO.: B
APPROVED: JKR Knoxville, Tennessee PAGE: 30f8

DATE: February 7, 1991
Rev. Date: |A| 2/22/91 |B| 3/20/9%
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COMPANY NAME: Wiright-Patterson Alr Force Base PROJECT NO.: 199814
PROJECT NAME: GROUND WATER TREATMENT SYSTEM CHARGE NO.: 199814.05.03.01
LOCATION: WPAFB, OHIO WP CODE: RICL280.6/03/20/91/DB

6.0 INSTRUMENT LIST

A tabulation of all instruments was prepared as part of the PD to provide a basis for subsequent
engineering design work by Instrument and electrical engineering specialists. All sensing Instruments,
control valves, safety devices, etc. are assigned unigue instrument numbers. This list identifies the
instrument’s location, service, and number. Location of the instrument is defined on the instrument list
by the letter designations “F" for field, “C" for control panel, and “R" for remote (accessed through the
automatic phone dialer [APD)). The service description indicates the location of the Instrument in the
system. The instrument numbering (tagging) system is described below.

6.1 INSTRUMENT TAGGING SYSTEM

in the instrument tagging system, instruments are categorized and assigned individual consecutive
numbers by the following five categories:

Consecutive Number

Pressure 001-200
Flow 201-3C0
Level 301-400
Temperature 401-500
Miscellaneous 501-999

Consecutive numbers are begun again in each area. All instruments in a control loop are assigned the
same consecutive number as the main controlling category.

Format
The complete Instrument tag number must have the Instrument identification code pius the consecutive
number.
XXXXNNND
where:

*X" = alphabetic instrument identification code (as per the ISA standard
instrument nomenclature as shown on P&ID lead sheets for the job),

“N* = consecutive Instrument loop number, and

"D = similar Instrument identifier within the same loop (A, B, C, etc.).

Instruments are numbered using the following rules:

1. All instruments in a control loop are assigned the same consecutive number. One type of loop
would be instruments linked by an electrical signal.
2. All the instruments involved in positioning a valve also form a foop.
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COMPANY NAME: Wright-Patterson Air Force Base PROJECT NO.: 198814 .

PROJECT NAME: GROUND WATER TREATMENT SYSTEM CHARGE NO.: 199814.05.03.01
LOCATION: WPAFB, CHIO WP CODE: RICL280.6/03/20/91/DB
3. The instruments in an interlock do not form a loop unless linked on the P&ID by an electrical
signal.
4, If a loop contains instruments from more than one of the five categories, all the instruments in

the loop are assigned a consecutive number appropriate to the instruments of the main or
controlling category. f

5. Two or more Instruments of the same instrument identification code within a loop are
distinguished by suffixing the consecutive numbers with A, B, etc.

6. If Instruments are canceled after a number has been assigned, the number is designated as "not
used" in the last column of the Instrument List to avoid errors in the numbering sequence.

6.2 INSTRUMENT LIST

Table 6-1 presents the instrument list for the process design.
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COMPANY NAME:
PROJECT NAME:

Wright-Patterson Alr Force Base

GROUND WATER TREATMENT SYSTEM

PROJECT NO.: 199814 ‘
CHARGE NO.: 199814.05.03.01

LOCAT!ON: WPAFB, OHIO WP CODE: RICL280.6/03/20/91/DB
TABLE 6-1
Loor LooP  SERVICE LOCATION P&ID REMARKS
DESCRIPTION NUMBER DESCRIPTION NUMBER
P1 001 EXTRACTION WELL #1 PUMP DISCHARGE F 20-001
P1 002 EXTRACTION WELL #2 PUMP DISCHARGE - F 20-001
P1 003 EXTRACTION WELL #3 PUMP DISCHARGE F 20-001
P1 004 BLOWER B-2001A F 20-D02
PI 005 BLOWER B-2001B F 20-D02
Pl 00§ BLOWER B-2001C F 20-002
PIC 007 OUTLET FROM T-2001 OR 2 AND c 20-D05
B-2003A,B
PR 007 RECORDER FOR 007 CONTROL LOOP c 20-005
PY 007 A T-2001 (STAGE 1) F 20-D02
PT 007 B T-2001 (STAGE 2) £ 20-D02
PT 007 ¢ T-2002 (STAGE 4) F 20-003
PT 007 D T-2002 (STAGE 5) F 20-D03
PY 007 A SWITCH FOR PT-007A,B AND AVERAGER C 20-002 '
PY 007 B SWITCH FOR PY-007A,C c 20-005
PY 007 C  SWITCH FOR PT-007C,D AND AVERAGER C 20-003
PY 007 D SWITCH FOR B-2003A,B, MOTORS ¢ 20-D05
PI 008 BLOWER 8-2002A F 20-003
P1 009 BLOWER B-20028 F 20-003
P1 010 BLOWER B-2002C F 20-D03
P1 011 OUTLET FROM P-2003A F 20-D04
PI 012 OUTLET FROM P-20038 F 20-D04
PI 013 INLET T0 B-2003A,8 F 20-D05
Pl 014 OUTLET FROM B-2003A,B F 20-005
DPAHH 015 INLEYT AND OUTLET OF C-2001A,B R 20-005
DPl 015 INLET AND OUTLET OF C-2001A,8 . C. 20-0D05
DPR 015 RECORDER FOR 015 LOOP ‘ c 20-D05
0P 015 INLET AND OUTLET OF C-2001A,B F 20-D0S
Pl 016 OUTLET FROM C-2001A,8 F 20-D05
PP 017 VENT OUTLET FROM STAGE 1 T-2001 F 20-D02
PP 018 VENT OUTLET FROM STAGE 2 T~-200] F 20-D02
BY: TSK/JAB PROCESS DESIGN SECTION NO.: 6.0
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COMPANY NAME: Wiight-Pattarson Alr Force Base PROJECT NO.: 199814
PROJECT NAME: GROUND WATER TREATMENT SYSTEM CHARGE NO.: 199814.05.03,01
LOCATION: WPAFB, OHIO WP CODE: RICL280,6/03/20/91/DB

TABLE 6-1 (CONTINUED)

LooP Loop SERVIC‘E LOCATION P&ID REMARKS

DESCRIPTION NUMBER DESCRIPTION NUMBER

PP 018 VENT OUTLET FROM STAGE 3 T-2001 F 20-D02

PP 020 VENT OUTLET FROM STAGE 4 T-2002 ~ F 20-D03

PP 021 VENT OUTLET FROM STAGE 5 T-2002 F 20-D03

PP 022 VENT OUTLET. FROM STAGE 6 T-2002 F 20-D03

DPAHH 023 INLET & QUTLET OF Z-2003A,8 R 20-002

DPI 023 INLET & OUTLET OF Z~2003 A,B C 20-D02

DPR 023 RECORDER FOR 023 LOOP c 20-D02

DPT 023 A INLET OF Z-2003A F 20-D02

DPT 023 B INLET OF Z-20038 F 20-D02

0PT 023 C  OUTLET OF Z-2003A F 20-D02

DPT 023 D OUTLET OF Z-20038 F 20-D02

0PY 023 A SWITCH FOR DPT-023A.,B C 20-D02

bDpPY 023 8 SWITCH FOR DPYT-023C,D c 20-D02

DPAHH 024 INLET & OUTLET OF Z-2004A,B R 20-003

DPI 024 INLET & OUTLET OF Z~-2004A.B c 20-D03

DPR 024 RECORDER FOR 024 LOOP o 20-003

oPY 024 A INLET OF Z-2004A F 20-D03

DPT 024 B INLET OF Z-2004B F 20-003

DPT 024 C OUTLET OF Z-2004A F 20-D03

DPT 024 D OUTLET OF Z-20048 F 20-003

DPY 024 A SWITCH FOR DPT-024A,B C 20-D03

oPY 024 B SWITCH FOR DPT-024C.D C 20-003

FE 201 GW FROM EXTRACTION WELL #1 F 20-001

Fi 20! GW FROM EXTRACTION WELL #1 C 20-D01

FQRrR 201 RECORDER - GW FROM EXTRACTION WELL C 20-D01

11
FR 201 RECORDER ~ GW FROM EXTRACTION WELL C 20-D01
)

FT 201 GW FROM EXTRACTIOM WELL #1 F 20-001

FE 202 GW FROM EXTRACTION WELL #2 F 20-001

F1 202 GW FROM EXTRACTION WELL #2 c 20-D01
BY: TSK/JAB PROCESS DESIGN SECTION NO.: 6.0
CHECKED: RWH IT Corporation REVISION NO.: B
APPROVYED: JKR Knoxvillie, Tennessae PAGE: 4 of 8

DATE: Fgbruary 7, 1921

Rev. Date: |A] 2/22/91 |B| 3/20/81




COMPANY NAME: Wright-Patterson Alr Force Base PROJECT NO.: 199814

PROJECT NAME; GROUND WATER TREATMENT SYSTEM CHARGE NO.: 199814.05.03.01
LOCATION: WPAFB, OHIO WP CODE: RICL280.6/03/20/91/DB
TABLE 6-1 (CONTINUED)
LooP LOOP  SERVICE LOCATION P&ID REMARKS
DESCRIPTION NUMBER DESCRIPTION NUMBER
FQR 202 RECORDER - GW FROM EXTRACTION WELL C 20-D01
#2 ‘ ’
FR 202 RECORDER ~ GV FROM EXTRACTION WELL € 20-001
#2
FT 202 GW FROM EXTRACTION WELL #2 F 20-001
FE 203 GW FROM EXTRACTION WELL #3 F 20-001
Fi 203 GW FROM EXTRACTION WELL #3 c 20-001
FQR 203 RECORDER - GW FROM EXTRACTION WELL C 20-D01
#3
FR 203 RECORDER - GW FROM EXTRACTION WELL ¢ 20-D01
#3
FT 203 GW FROM EXTRACTION WELL #3 F 20-D01
FARH 204 BLOWER B-2001A R 20-002
FALL 204 BLOWER B-2001A R 20-D02
FE 204 BLOWER B-2001A F 20-D02
FI 204 BLOWER B-2001A C 20-D02
FR 204 RECORDER - BLOWER B-2001A c 20-002
FT 204 BLOVER B-2001A F 20-D02
FAHH 205 BLOWER B-2001B R 20-D02
FALL 205 BLOWER B-20018 R 20-002
FE 205 BLOWER B-20018 F 20-D02
FI 205 BLOWER B-2001B C 20-D02
FR 20% RECORDER - BLOWER B-2001B c 20-D02
FT 205 BLOWER B-2001B F 20-002
FAHH 206 BLOWER B-2001C R 20-0D02
FALL 206 BLOWER B-2001C R 20-D02
FE 206 BLOWER B-2001C F 20-D02
Fl 206 BLOWER B-2001C c 20-D02
FR 206 RECORDER - BLOWER B-2001C C 20-D02
FT 206 BLOWER B-2001C F 20-D02
FAHH 207 OVERFLOW FROM TANK T-2001 R 20-002
BY: TSK/JAB PROCESS DESIGN SECTION NO.: 6.0
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COMPANY NAME:
PROJECT NAME:

Wright-Patterson Alr Force Base

GROUND WATER TREATMENT SYSTEM

PROJECT NO.: 199814

CHARGE NO.:

199814.05.03.01

LOCATION: WPAFB, OHIO WP CODE: RICL280.6/03/20/91/DB
TABLE 6-1 (CONTINUED)
Loop LOOP  SERVICE LOCATION P&ID REMARKS
DESCRIPTION NUMBER OESCRIPTION NUMBER
FSHH 207 OVERFLOW FROM TANK T-2001 F 1 20-D02
FAHH 208 BLOWER B8-2002A . R 20-D03
FALL 208 BLOWER B-2002A R 20-003
FE 208 BLOWER B-2002A F 20-003
F1 208 BLOWER B-2002A c 20-D03
FR 208 RECORDER - BLOWER B-2002A c 20-D03
FT 208 BLOWER B-2002A F 20-D03
FAHH 209 BLOWER - B-20028 R 20-003
FALL 209 BL.OWER 8-2002B R 20-003
FE 209 BLOWER B-20028B F 20-003
Fi 209 BLOWER B-20028B C 20~D03
FR 209 RECORDER - BLOWER B-2002B ¢ 20-D03
FT 209 BLOWER B-2002B F 20-D03
FAHH 210 BLOWER B-2002C R 20-003
FALL 210 BLOWER B-2002C R 20-p03
FE 210 BLOWER B-2002C F 20-D03
Fl 210 BLOWER B-2002C c 20-D03
FR 210 RECORDER - BLOWER B-2002C c 20-D03
T 210 BLOWCR B-2002C F 20-D03
FAHH 211 OVERFLOW FROM TANK T-2002 R 20-D03
FSHH 211 OVERFLOW FROM TANK T-2002 £ 20-D03
FE 212 TREATED EFFLUENT TO OUTFALL AT MAD F 20-004
RIVER
FI 212 TREATED EFFLUENT TO OUTFALL AT MAD C 20-D04
RIVER
FQR 212 RECORDER - TREATED EFFLUENT c 20-D04
FR 212 RECORDER - TREATED EFFLUENT c 20-004
Fi 212 TREATED EFFLUENT TO OUTFALL AT MAD F 20-D04
RIVER
FAHH 213 OVERFLOW FROM TANK T-2003 R 20-D04
FSHH 213 OVERFLOW FROM TANK T-2003 F 20-004
BY: TSK/JAB PROCESS DESIGN SECTION NO.: 6.0
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COMPANY NAME:

PROJECT NAME:
ILOCATION:

Wright-Patterson Air Force Base
GROUND WATER TREATMENT SYSTEM
WPAFB, OHIO ‘

PROJECT NO.: 199814
CHARGE NOQ.: 199814.05,03.01
WP CODE: RICL280.6/03/20/61/DB

LOOP

DESCRIPTION NUMBER

Loop

TABLE 6-1 (CONTINUED)

SERVICE LOCATION P&ID REMARKS

DESCRIPTION

NUMBER

. - .. = e Am A e e e e e e Y e e e o S8 M ) e O P TR R S e 4R e B mam 4P e e T e G e $6 S S e A S S - 4

LE 301 EXTRACTION WELL #1 F 20-D01
LSHL 3ol GW FROM EXTRACTION WELL #1 F 20-D01
LE 302 EXTRACTION WELL #2 F 20-D01
LSHL -302 GW FROM EXTRACTION WELL #2 F 20-001
LE 1303 EXTRACTION WELL #3 F 20-D01
LSHL 303 GW FROM EXTRACTION WELL #3 F 20-D01
LAHK 304 SUMP ‘ R 20-001
LE 304 SuMp F 20-D01
L1 304 SuMp c 20-D01
LT 304 Sump F 20-D01
LAHH 305 A RCDUNDANT SENSOR IN 7-2003 c 20-004
LAHH 305 B REDUNDANT SENSOR IN T-2003 R 20-D04
LE 305 REDUNDANT SENSOR IN T-2003 F 20-D04
LSHH 305 REDUNDANT SENSOR IN T-2003 F 20-D04
LE 306 TREATED WATER DISCHARGE F 20-D04
LIC 306 TREATED WATER DISCHARGE c 20-D04
LT 306 TREATED WATER DISCHARGE F 20-D04
Lv 306 TREATED WATER DISCHARGE F 20-D04
TI 401 TANK T-2001 WATER TEMP F 20-D02
TI 402 AIR DISCHARGE FROM STAGE 1 F 20-D02
Tl 403 TANK T-2002 WATER TEMP F 20-D03
11 404 AIR DISCHARGE FROM STAGE 4 F 20-D03
TI 405 TREATED EFFLUENT TO OUTFALL AT MAD F 20-D04
' RIVER
T1 406 INLET TO BLOWERS B-2003A,B F 20-D05
. N 407 EXHAUST FROM BLOWERS B~2003A,8 F 20-D05
TI 408 OUTLET FROM C-20018 F 20-005
HS 501 A EXTRACTION WELL #1 PUMP P-2001 F 20-D01
HS 501 B EXTRACTION WELL #1 PUMP P-2001 c 20-D01
HS 502 A EXTRACTION WELL #2 PUMP P-2004 F 20-D01
HS 502 8 EXTRACTION WELL #2 PUMP P-2004 c 20-D01
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COMPANY NAME:

Wright-Patterson Air Force Base

PROJECT NO.: 199814

PROJECT NAME: GROUND WATER TREATMENT SYSTEM CHARGE NO.: 199814.05.03.01
LOCATION: WPAFB, OHIO WP CODE: RICL280.6/03/20/91/DB
TABLE 6-1 (CONTINUED)
Loop LOOP  SERVICE LOCATION P&ID REMARKS

DESCRIPTION NUMBER DESCRIPTION NUMBER

HS 503 A EXTRACTION WELL #3 PUMP P-2005 F 20-001

HS 503 B EXTRACTION WELL #3 PUMP P-2005 c 20-D01

HS 504 BLOWER B-2001A F 20-D02

HS: 505 BLOWER B-20018 F 20-D02

HS 506 BLOWER B-2001C F 20-D02

HS 507 BLOWER B8-2002A F 20-003

HS 508 BLOWER B-2002B ° F 20-D03

HS 509 BLOWER B-2002C F 20-D03

HS 510 A SUMP PUMP P-2002 £ 20-D01

HS 510 B SUMP PUMP P-2002 c 20-D01

HS 511 PUMP P-2003A F 20-D04

HS 512 PUMP P-2003B F 20-D04

HS 513 VARIABLE SPEED MOTOR FOR BLOWER F 20-D05

8-2003A
HS 514 VARIABLE SPEED MOTOR FOR BLOWER F 20-D0S
8-20038

HS 515 A EMERGENCY SWITCH v 20-D01

HS 5158  EMERGENCY SWITCH R 20-D01 REMOTE LOCATION TO BE DEVERMINED
BY: TSK/JAB PROCESS DESIGN SECTION NO.: 6.0
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COMPANY NAME: Wright-Patterson Alr Force Base , PROJECT NO.: 199814
PROJECT NAME: GROUND WATER TREATMENT SYSTEM CHARGE NO.: 199814.05.03.01
LOCATION: ‘ WPAFB, OHIO . WP CODE: RICL280.7/03/20/91/DB

7.0 INSTRUMENT DATA SUMMARY SHEET
7.1 INTRODUCTION -

These'summary sheets provide the means to record various information relating to the operating
requirements for each identified instrument or control element for each loop. This summary information
is used by the instrument engineer in defining procurement specffications. '

Instruments are arranged by category and assigned an individual consecutive number as outlined in
Section 6.0, Instrument List. All instruments in a loop are assigned the same consecutive number. The
instrument categories are as follows:

Pressure
Flow

Level
‘Temperature
Miscellaneous

Summary sheets are presented in the following order:

Category Type
Pressure Instruments

Contro! Valves
Receiver Alarms/Switches
Reliof Valves

The other categories of flow, level, temperature, and miscellaneous all contain the above types of
summary sheets with the exception of Relief Valves.

7.2 INSTRUMENT DATA SUMMARY SHEETS
The sheets presented in the following pages constitute the data known about the instrumentation of the

GWTS at the time of the process design manual completion. Additional information will be developed
during the detalled design.
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COMPANY NAME: Wiright-Patterson Alr Force Base PROJECT NO.: 159814
PROJECT NAME, GROUND WATER TREATMENT SYSTEM ‘ CHARGE NO.: 199814.05.03.01
LOCATION: WPAFB, OHIO WP CODE: RICL280.8/03/22/91/DB

8.0 CONTROL DESCRIPTION

The three control systems {loops) for the GWTS are:

® Level control in the extraction well(s) for manipulating the amount of water withdrawn
from the aquifer by the pumps :

° Level control in the treatment system tankage to allow for variations in the flow ro e

. Pressure control of Stages 1 and 2 of the aeration tanks to maintain a uniform

atmosphaeric pressure in all aeration stages.

These control loops are described below.
8.1 LEVEL CONTROL IN WELLS

The extraction well(s) pumps will be controlled with a control loop consisting of a two-pronged
conductance level probe element (LE), a level transmitter (LT), and a level switch high-low (LSHL). The
probes in the wells will be set at different levels above the pump intake representing beth high and low
levels. The pump will not operate until the high probe senses water. The level switch will start the pump
motor. The pump will remain on until the lower level probe no longer senses water. At this point, the
level switch will stop the pump motor. The flow rate of the pump will be manually set during the
observation period so that the level in the well will normally remain within the upper and lower level
probes and the pump will be on most of the time. The pump operating cycle will vary due to increased
or decreased water levels in the aquifer due to rainfall, drought, etc.

8.2 LEVEL CONTROL IN THE TREATMENT SYSTEM TANKS

The level in all three tanks (the primary and secondary aeration tanks and the degas tank) is essentially
the same because the tanks are directly hydraulically connected with no pumps or other flow restrictions
between the tanks. Therefore, controiling the level in one tank controls the level in all tanks. The tank
that will contain the level controls is the Degas Tank (T-2003) because its level is expected to be more
stable than the aeration tanks’ levels. The Degas Tank level control loop will consist of a conductance
level probe element (LE), a level transmitter (LT), a level indicating controller (LIC), and a level control
valve (LV). The levels in the three tanks are affected by the amount of water coming in (from the wells)
and the amount of water leaving the system (to the river). The extraction well pumps will determine the
amount of water entering the system. The level control valve is located on the treated water discharge
line. This control loop will determine the amount of water leaving the system by opening or closing the
ievel control valve in increments to keep the level in the entire system constant. In other words, if the
level rises, the level valve will open more to allow more flow out of the system, thereby lowering the level
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COMPANY NAME: Wright-Patterson Ajr Force Base : PROJECT NO.. 199814
PROJECT NAME: GROUND WATER TREATMENT SYSTEM CHARGE NO.: 199814.05,03.01
LOCATION: WPAFB, OHIO WP CODE: RICL280.8/03/22/91/0DB

In the system. The valve position ¢changes proportionately in response to the level deviation from the set
point. The level control loop also has provisions for level conditions outside the operation range. A high
level condition will turn on the second Discharge Pump (P-2003), and a low levei condition will shut off
the second discharge pump if It is on. The high and low level conditions will alarm locally. The high-
high condition will shut down the entire extraction well and treatment system to prevent overflow, and
the low-low condition will shut off all discharge pumps (P-2003A,B) to protect them. High-high and low-
low conditions will alarm locally and remotely.

8.3 PRESSURE CONTROL OF THE AERATION TANKS

if, for some reason, the air flow to the Aeration Tanks (T-2001, T-2002) was reduced, the Exhaust
Blowers (B-2003A,B), if not controlled, could attempt to pull too much air, resulting in negative pressure
in the aeration tanks. Likewise, {if the exhaust blowers could not adapt to increases in air flow to the
aeration tanks, the tanks could pressurize slightly. To avoid these situations, the exhaust blowers have
variable speed motors that will control the amount of air pulled from the primary aeration tank and
discharge to the carbon system. The blower speed and the pressure in the aeration tanks will be
controlled with a control loop consisting of a pressure indicating controller (PIC), a selector switch (PY),
and pressure transmitters (PT) that are normally connected to the first two stages of the primary aeration
tank. The output from the pressure transmitters will be averaged. If the primary aeration tank Is not
being used, a selector switch (PY) will be used to select the pressure signal from the secondary aeration
tank to serve as the input to the control loop. The PIC will adjust the speed of the exhaust blower that is
on-line to maintain a constant (atmospheric) pressure in the first two aeration stages. The other aeration
stages will remain at atmospheric pressure because they are vented directly to the atmosphere.
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PROJECT NO.: 199814

COMPANY NAME: Wright-Patterson Air Force Base \
PROJECT NAME: . GROUND WATER TREATMENT SYSTEM 'CHARGE NO.: 199814.05,03.01
LOCATION: WPAFB, OHIO WP CODE: RICL280.9/03/20/91/DB

9.0 LOGIC DIAGRAM

Logic diagrams supplement information on the PFD's and P&ID's for the automated shutdown systems

(interiocks) in sufficient detall for instrumentation and electrical design. Because the control loops in this
system are relatively simple, logic diagrams are not necessary. The information contained on the P&IDs
is adequate to convey the pertinent details of the process design. Logic diagrams will be completed as

a portion of the detailed design stage of this project.
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COMPANY NAME: ~ WrightPatterson Air Force Base -  PROJECT NO.: 199814
PROJECT NAME: ~ GROUND WATER TREATMENT SYSTEM  CHARGE NO.: 199814.05.03.01
LOCATION: | - WPAFB, OHIO WP CODE:RIGL280.10:03/22/01/DB

10.0 DRAWING LIST

The drawing list provides an htemlzed listing of alf drawlngs related 1o the GWFS Drawing» include
PFD, F %IDs, Site Layout, Equipment Arrangement, Elevation View and Electrical One-Line Diagram.
The first four sheets in the drawing set (lead sheets) contain information pemnem to understanding
the homenclature and symbols on the drawings. These sheets are standard for all projects,
therefore, some of the information may not be relevant to this project.

10.1 DRAWING NUMBERS
The foliowing numbering system was used during the process design of the project and will continue

to be used during the detail design of the project. All drawing numbers are assigned by the drafling
department of the designing facility.

Example Drawing Number: 172501 - 20 - DOt
: { I! lSequence number
: i lll)h'awing letter-type
t 'Araa No.
'Pro}aci No.

The area number is always a two-dight number. Area numbers are an IT standard used to
distinguish various processes. Because this GWTS is small, only one area number is used (20).
Other area numbers may be added later if additional processes are added. Area numbers below 20
are used for wility systems. Drawing letters are determined from the list below. The sequence
number is always a two-digit number. The first drawing done within each drawing letter within an
area shall have the number 01.

Drawing Letter Type of Drawing

A Architectural

Cc Civil

D Piping and Iinstrument diagram

E Eloctrical

F Process flow diagram (includes blook flow)

G General arangement ‘

4 Heating Ventilating and Air Conditioning

(HVAC)
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“COMPANY NAME: = Wright-Pattarson Air Force Base PROJECT NO.. 199814

PROJECT WAME: GROUNG WATER TREATMENT SYSTEM ‘ CHARGE NO.: 198814,05.03.01
~ LOCATION: WPAFB, OHIO , WP CODE:RICL280.10/03/22/01/DB
Drawing Letter Type of Drawing

| instrumentation

K Geotech
L Process logic drawing

M ‘Mechanical
P Piping
] Site
T Structural
u Wility plping and instrument diagram
X Miscellaneous

10.2 VENDOR DRAWING NUMBERS

A numbering system must be implemented for document control within IT for the times when non-IT
drawings are generated by vendors during process and detailed design. This system consists of a

unique sequential number assigned to the drawing. (These drawing numbers are included with the

IT generated drawings for completeness of the drawing list.)

The following numbering system will be used during the process design and detall design for non-IT
generated drawings.

t
Project numbar «seesemeenimeees |

Area number -

Vendor identitier ———

Example Drawing Number: 101725 - 50 - MP - EO1 - 01
| b
l I
l !
i l
t
|
|
f

Drawing letter

— v — —— —— i a— —— —— —

Sequence number

i
l
|
i
i
|
l
!
l
l
|
l

Revision ---ovecremecneccmicceecncaiace mnemmann

The project number, area number, drawing letter, and sequence number are identical to those
described in Section 10.1 for IT generated drawings. The vendor identifier is representative of the
vendor cornpany name. A list of vendor identifiers should be deveioped at the stan of the project
for consistent use throughout. Identifiers should be limited to two or three alphabetic characters. At
this time, no vendor drawings are included in the process design rnanual.
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COMPANY NAME:  Wright-Patterson Air Force Base PROUECT NO.: 199814
PROJECT NAME:  GROUND WATER TREATMENT SYSTEM " CHARGE NO.. 199814.05.03.01

LOGATIOM:  WPAFB, OHIO A WP CODE:RICL280.11/03/20/91/0B

11.0 PROCESS FLOW DIAGRAMS (PFDs)

The function of the PFD is to provide, in pictorial form, the documentation of process Information.
Because it is a simplified description of process flows and equipment, the PFD is a useful tool lor
understanding the project goals and is a foundation for further process engineering.

The Material Balance documents quantative materlal fiows, stream components, and processing
conditions,

The PFD shows all named and numbered equipment except for ex-battery limits utilities. Where
practical, equipment is shown in relative shape, size, and elevation as In the intended final facility.
Installed spare equipment items may be indicated by a single equipment symbol and identified by
multiple equipment numbers and names. Process flow streams are shown and numbered to tie Into the
Material Balance.

Instrumentation other than Principal Control Schemes Is not shown on the formal PFD.
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COMPANY NAME: Wright-Patterson Air Force Base PROJECT NO.: 199814
PROJECT NAME: GROUND WATER TREATMENT SYSTEM " CGHARGE NO.: 199814.05.03.01
LOCATION: ‘ WPAFB, OHIO ‘ WP CODE:RICL280.12/03/20/91/08

12.0 PIPING AND INSTRUMENT DRAWINGS (P&IDs)
The P&ID is a detalled diagrammatic representation of ail equipment, plping, and instrumentation
required for a processing system or portion thereof. As such, the P&ID accomplishes many purposes,

including:

o Provides much of the information needed to start detailed design and procurement of piping
and controls

e Conveys to oper'atfng and construction personnet the piping and instrumentation design
concepts being developed on the project

@ Serves as the summary document for detalled piping drawings during field installation of
piping and controls

e Provides the beginning basis for writing operation and maintenance maruals.

Lead sheets are furnished to describe the nomenclature used for this process design. This
nomenclature should be continued throughout the remainder of the project including the detalled design.
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COMPANY NAME: Wright-Patterson Alr Force Base PROJECT HO.. 198814
PROJECT NAME: GROUND WATER TREATMENT SYSTE CHARGE NO.: 198814,05.03.01
LOCATION: WPAFB, CHIO ‘ WP CODE:HICL280.13/03/20/91/DB

13.0 PLOT AND EQUIPMENT ARRANGEMENT PLAN

Plot plans and equipment arragement plans are used to show the approximate locatiun of the process
equipment, auxiliary equipment, control room, office, warehouses, etc. Consideration was given to
personnel safety, prevention and minimization of fire and explosions, flood protection, ease of
maintenance and operation, and economical construction of the facilities.

Area Plot Plan

This Plot Plan, shown as Drawing No. 199814-20-C01, shows the location of the overall project in
relation to the Base.

Equipment Arrangement

The Equipment Arrangement Plan, Drawing No. 198814-20-C02, shows the location of the process
equipment within the treatment system. All equipment is shown as well as large pipelines.

Elevation View

The Western Elevation View, Drawing No. 199814-20-G(01, shows a conceptual elevation view of the
western side of the GWTS.

BY: TSK/JAB PROCESS DESIGN SECTIOM NO.: 13.0
CHECKED: RWH IT Corporstion REWVISION NO.: O
APPROVED: JKR Knoxville, Tennosses PAGE: 1 0of 1

DATE: January 31, 1992
Rev. Date: |A| 2/22/91 |B| 3/20/B1% |0} 1/31/92
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APPENDIX B
DESIGN PACKAGES 1 AND 2
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Drawings submitted with Design Packages 1 and 2 are incorporated by
reference but are not included because of their size. Copies of these
drawings are available upon request.
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Addendum to-
Design Packages No. 1 and 2

The fol]owjng presents specific amendments to Design Packages 1 and 2
prepared by Barge, Waggoner, Sumner, and Cannon. The amended portions of the
Design Packages are marked and correspond to the comments listed below. These
amendments were prepared in response to comments from the U.S. EPA on the 90
percent Design Packages. Because IT Corporation (IT) was contracted to per-
form the coristruction for Tasks 1 and 2 of Phase II, Design Packages 1 and 2
were not finalized as a bid package. Comments and questions concerning the
contents of the drawings and specifications, as listed below, were addressed
as field modifications rather than as design package modifications. The fol-
lowing amendments reflect actual field conditions and will subsequently be
incorporated into the as-built construction report.

Engineering Drawings (not included in the accompanying Design Package)

1. Drawiug C1

. The beginning of the discharge 1ine was located relative to the
fence along Riverview Road. The first point was located at STA
28450 where the North/South and East/West fence intersect. All
other stations are lccated relative to this point according to the
station designations on Drawing Cl.

. The beginning of the discharge pipeline was specified at an ar-
bitrary high positive number (9+60) so that if changes were made
to the drawing and the pipeline was extended, the station number
would still be positive. The as-built drawing of the discharge
pipeline will be on the State plane coordinate grid. The pipeline
location will be identified relative to two on-site monuments
located approximately 1-1/2 miles from the location of the treat-
ment system embankment.

. Cleanouts are being installed in the discharge pipeline to provide
access in the event that the line becomes clogged with debris or
sediment (i.e. from the river during a treatment system down-
time). Although the cleanouts require excavation to access, they
are easy to install during pipe installation and minimize the need
to remove and repair a section(s) of pipe to perform line main-
tenance. Installation of a mankole or manway for access to the
cleanouts was evaluated but not recommended since a manway wouid
require provision for freeze protection, routine maintenance, as
well as a mechanism for securing the manway against unauthor?zed
access.
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The offset between STA 28+50 and STA 30+20 is indicated on Drawing
Cl as STA 29+50,

The pipeline material is specified in the Project Manual for
Design Package No. 2. ODrawing C1 will be revised for the as-built
packag and wi11 not contain the pipeline material specifications.

The primary purpose of Drawing C1 is to show the route of the dis-
charge pipeline and the approximate Tocation of the treatment
system embankment. The embankment location is shown on Drawing
cz.

The stability of the embankment under flood conditions has been
verified by an independent geotechnical engineering firm based on
the use of pit run gravel which has been selected for the em-
bankment construction.

The embankment has been located using the station designations
shown on Drawing C1 and the dimensions provided on Drawing C2.

The embankment was surveyed for Yocation relative to the route of
the discharge pipeline.

The existing tbpographic contour tines will be distinguished froﬁ
the new contour lines on the as-built drawings.

Drawing €3

The ground line was field verified prior to the start of construc-
tion activities.

The water level of the Mad River will be shown on the as-built

drawing.

Drawing C4

The thrust blocking design has been confirmed with the piping
manufacturer,

As constructed, the backfill section will be revised for the as-
built drawing Lo reflect the use of No. 57 crushed stone for
layers A through D.

The bituminous surface treatment is specified in Section 2513 of
the Project Manual. The thickness of the bituminous surface will
be approximately 2-inches based on 2 layers each of tar-seal and
crushed aggregate.

B.4



° The specifications are sufficient to select standard manufactured
fence posts and gates. Details of the gate and fence posts will
be available in the as-built package either as a manufacturer’s
drawing or as a detail on the drawings. The width of the gate
will also be shown.

» In preparing for the outfall construction, provisions have been
made to control the river water during construction and curing of
the outfall structure using techniques similar to trench shoring.

ct Mapual

Table of Contents, Page 0000i-1

The Earthwork and Road Construction and the Discharge Pipeline Instal-
Tation (Design Packages No. 1 and 2) was conducted by IT and therefore
bid documents were not incorporated in the Project Manual for these
tasks. Bids will bz solicited for execution of the work scopes for
Design Packages No. 3, 4, and 5. A bid document will accompany each
design package and will include an invitation to bid, instruction to
bidders, a bid form, contract form, and general conditions in addition
to the specifications and drawings. A copy of the Phase Il Work Plan
and the Phase Il Health and Safety Plan will also be submitted along
with the bid document. ‘

Section 02105

The Phase Il Health and Safety Plan, Sections 2.3, Task-Specific Hazards
and Controls, and 2.5, Personal Protective Equipment apply to this sec-
tion. In the case of a flood, the site must be evacuated.

Section 02203

"Acceptable material" in this section refers to material that will be
sufficient to achieve the design specifications. The specifications
require that the fill material is compacted to a density of 98 percent
of Standard Proctor and that a 1:1 slope is achieved and maintained. It
is the responsibility of the contractor to select material that can be
compacted to the design specifications in an efficient manner and that
will maintain a 1:1 slope. Prior to initiation of construction, the
contractor will identify local vendors of fill material, submit a
representative sample of each source of fill for Standard Proctor den-
sity testing, and will perform the engineering verification that the
selected material will achieve the 1:1 slope.

Section 02221. Paraaraph 3.7

Because the shallow water table is greater than 10 feet below grade at
most of the work areas and the maximum depth of any excavation is 7 feet
beiow grade, it is not anticipated that dewatering will be required.
During installation of the Stage 1 discharge pipeline within close
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proximity to the Mad River, some perched water above the shallow water
table may be encountered. Because the maximum depth of the trench ex-
cavation near the Mad River will be 6 feet below grade, however, it is
not anticipated that dewatering will be necessary to complete the last
few sections of pipe. If dewatering is necessary, the water will be
contained, tested for VOCs, and disposed of in accordance with the
procedures for handling project-generated wastes as outlined in the
RI/FS Work Plan.

9. Section 02444

WPAFB has indicated that no additional specifications are required for
the installation of fencing at the Base.

10. Section 02722, Paraqraph 3.2, Subparagraph D

The description of the pipe testing procedures are revised to reflect
the use of water. The hydrostatic test is to be conducted in accordance
with the manufacturer’s instructions. Leak detection at the joints is
to be conducted by observing the joints for wetness while the pipe is
pressurized.

11. Section 03301

The amount of concrete necessary for construction of the outfall is
approximately 20 cubic yards with significantly less required for the
thrust blocks. Upon review of the specifications in Paragraph 3.11.B,
the testing specified in Paragraph 3.11.A of Section 03301 was deter-
mined to be unnecessary based on the limited amount of concrete work
required to complete the task. The procedures outlined for concrete
placement will be otherwise adhered to as specified.

B.6
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GENERAL REQUIREMENTS

Refer to the <contract documents for General Requirements of
Wright-Patterson Air Force Base.

END OF SECTION
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S8ECTICN 02105
PROTECTION

'PART 1. GENERAL

1.1 The general intent of this section is to establish both the
extent of protection which the Contractor and his subcontractors
are required to provide beyond that considered normal or specified
above, and the penalties if such protection is not provided.

as to the protection required for their work and the penaltie

1.2 Personally cantion subcontractors before they move on the sit @D
involved. q

PART 2. PRODUCTS
NOT USED

PART 3. EXECUTION

3.1 Adequately mark all existing construction, utilities, trees,

or plant life that the drawings indicate are to remain before any

;ork is started. The A/E will verify all trees, etc., that are to
e removed.

3.2 Box in all trees that are to remain. Then cut and remove from
the site all trees that are to be removed.

3.3 Completely remove all stumps and roots from cut trees.
3.4 Any trees that are to remain which receive damage shall be
immediately repaired by a qualified tree surgeon.

3.5 Where the finished grade is to be raised around trees that are
to remain, provide gravel graded to a diameter of between 1 inch
and 2 inches,, and distribute this gravel over the full area of the
tree spread affected by the grade change. Slope the gravel up
against the tree trunk, and project it 3 inches above the finished
grade for a horizontal distance of 12 inches all around the tree
truﬁk. Place the finish material specified elsewhere over the
rock.

3.6 Where the finished grade is to be lowered close to trees that
are to remain, carefully excavate by hand to avoid damaging the
root ~*tructure. Cut any roots that must be removed and that have a
dismevsr of 1-1/2 inches or less, and then paint the cuts with a
commercial tree paint. If roots over 1-1/2 inches in diameter
require cutting or if the number of roots that need cutting is
excessive, nciify the A/E.

30-MAY~-91 02105-1 12539~02



3.7 Branches shall be removed only by a qualified tree surgeon.

3.8 If any trees not designated for remcval are destroyed, replace
them with trees of equal species and size. If replacement has not
been made or proper credit based on estimated replacement cost not
issued at the time for final payment, the Owner’s due credit will
be subtracted from the Contractor’s retainage and final payment.

3.9 Repair or replace existing construction, utilitiés, etc.,
either to original condition or to the satisfaction of the A/E
and/or Owner.

END OF SECTION
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BECTION 02110
CLEARING AND GRUBBING

PART 1. GENERAL

1.1 This work consists of clearing, grubbing, removing, and
disposing of all debris and of all vegetation, buildings, and
foundations not removed by others that are within designated
construction areas, except for such objects that the A/E designates
to remain. The work shall alsc include preserving and protecting
from injury or defacement all vegetation and objects designated to
remain.

1.2 The A/E will designate all trees, shrubs, plants, and other
items that are to remain. Paint required for cut or scarred sur-
faces of trees or shrubs selected for retention shall be an asphal~-
tﬁm base paint prepared especially for tree surgery and approved by
the A/E.

PART 2. PRODUCTS
NOT USED

PART 3. EXECUTION

3.1 Clear the entire construction area of all weeds, brush,
briars, bushes, trees, stumps, and other protruding obstructions
not designated to remain, except within any areas which the A/E may
designate to remain undisturbed.

3.2 Perform all clearing and grubbing operations in acceordance
with the applicable provisilons for erosion control as specified and
as required by local authorities.

3.3 Completely dispose of all materials resulting from clearing
and grubbing off the site.

END OF SECTION

30-MAY-91 02110~-1 12539-02
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contain enough moisture for proper compaction to be
obtained, thoroughly scarify and break the subgrade to a
minimum depth of 6 inches, increase the moisture content,
and then compact the subgrade. For material that is
unstable because of moisture but is otherwise suitable for
the subgrade, either scarify, allow to dry, and compact or
else remove and use for refill or embankment. Manipulation
to speed drying will be permitted.

1.8 USE OF EXCAVATED MATERIALS

A.

Material excavated at the site shall not be used for
backfill or embankment constructioen. All excavated
materials shall be disposed of at approved sites.

1.9 FIELD QUALITY CONTROL

A.

PART 2.

Quality Control Testing During Construction

Allow testing service to inspect and approve subgrades and
£fi11 layers before further construction work is performed.

1. Perform field density tests in accordance with ASTM D
1556 (sand cone method), ASTM D 2167 (rubber balloon
method), or ASTM D 2992 (nuclear density method), as
applicable.

2. Footing subgrade: For each strata of soil on which
footings will be placed, conduct at least one test to
varif¥ required design bearing capacities. Subsequent
verification and approval of each footing subgrade may
be based on a visual comparison of each subgrade with
related tested strata, when acceptable to Engineer.

3. Paved Areas and Embankment Areas: Make at least one
field density test of subgrade for evarr 2,000 sq. ft.
of paved area or embankment area, but in no case less
than three tests. In each compacted fill layer, make
cne field density test for every 2,000 sq. ft. of
overlaying paved area or embankment area, but in no
case lesa than three tests.

If in opinion of Architect/Engineer, basad on testing
service reports and inspection, subgrade or fills which
have been placed are below specified density, provide
additional compaction and testing at no additional expense.

PRODUCTS

NOT USED

PART 3.

EXECUTION

NOT USED

12539~02
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S8ECTION 02203
EMBANKKENT

PART 1. GENERAL

1.1 This work shall consist of forming embankments, other than for
building pads, with materials from excavation or other approved
sources and in conformance with the lines, grades and cross-section
shown on the drawings.

1.2 Complete the clearing and grubbing of embankment areas in
accordance with the requirements of Section 02110 before placing
embankment thereon. '

1.3 Submit plans for erosion contrel to the A/E for approval,
conduct all embankment operations in accordance with the erosion
control plan approved by the A/E.

1.4 Embankment under building pads shall be in accordance with
recommendations from the Geotechnical Engineer.

PART 2. PRODUCTS

2.1 Use only acceptable materials in embankment formation. Place
no frozen material, stumps, logs, roots or other perishable
materials in any embankment. Place no stone or masonry fragment
greater than 3 inches in any dimension within 12 inches of the
finished subgrade eievation.

PART 3. EXECUTION

3.1 Remove all topsoil and unsatistfactory material from all
embankment areas prior to placing embankment material.

3.2 Form soil, soft sandstone, weathered rock, bank gravel or
creek gravel embankment by distributing the material in successive
uniform horizontal layers no more than 6 inches thick (loose depth)
to the full width of the cross-section. However, layers less than
6 inches in loose thickness may be required whenever necessary to
obtain the specified density. Compact each layer as specified
below. Shape the upper surface of the embankment so as to provide
complete drainage of surface water at all times. The forming of
ruts will not be permitted. '

3.3 Compact the embankment to a density of at least 98% of the
maximum density as determined by ASTM D698 (Standard Prdstor).

3.4 During compaction, embankment material that does not have
enough moisture for proper compaction, shall have water added and
thoroughly mixed as necessary to obtain proper compaction.
Embankment material containing an excess of moisture shall be
allowed to dry before compacting; manipulating as necessary to
speed drying.

30-MAY~-9] 02203~-1 12539-02



3.5 Perform construction operations so that simultaneous rolling
and placing of material in the same lane or section is prevented.
To avoid uneven compaction, see that hauling equipment traverses
the full width of the cross-section as much as possible. Compact

gach layer as necessary before depositing material for the next
ayer. ‘

3.6 The density requirements shall bé the contreolling factor in.
compact:ion. Use only such equipment as will satisfy the density
requirements at all times. ‘

3.7 When embankment is glaced around adjoining or opposite faces
of a structure, compact it to the same level on all sides before

proceeding to the next layer. As precaution against wedging

action, begin compaction for each layer next to the structure.

3.8 Construct embankments adjacent to structures as outlined to
the height of the structure and slope far enough away from the
structure to permit easy access of compacting equipment used in
normal embankment construction.

3.9 Whenever muck, quicksand, soft clay, swampy ground, or ‘'other
material unsuitable for foundations, subgrade, or backfilling is
encountered, remove it and continue excavation until suitable
material is encountered. The material removed shall be disposed
of. Then refill the areas excavated for this reason with 1 inch to
2 inches crushed stone then proceed with embankment construction.

END OF SECTION

12539-02 02203-2 30-MAY~-91
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BECTION 02221
UNCLASSBIFIED EXCAVATION FOR UTILITIES

PART 1. GENERAL

1.1 The work called for by this section shall consist of clearing
and grubbing, loosening, loading, removing, and disposing of, in
the specified manner, all wet and dry materials (including rock)
encountered that must be removed for construction purposes;
furnishing, placing, and maintaining all sheeting, shoring,
bracing, and timbering necessary for the proper protection and
safety of the work, the workmen, the public, and adjacent property
and improvements; the dewatering of trenches and other excavations;
the preparation of satisfactory pipe beds; the backfilling and
tamping of trenches, foundations, and other structures; the
preparation of fills and embankments; the removal of unsuitable
material from outside the normal limits of excavation and, wvhere
ordered by the A/E, their replacement with suitable materials; and
all other grading or excavation work incidental to or necessary for
the work. This work shall be performed as specified below.

PART 2. PRODUCTS
NOT USED

PART 3. EXECUTION
3.1 PREPARATION OF THE SITE

A. Before starting construction, remove from the work site all
vegetable growth (except as hereinafter excluded), debris,
and/or other objecticnable matter as well as any buildings
and/or other structures that the drawings and/or the A/E
specifically indicate are to be removed. Dispose of this
refuse material in a manner acceptable to the A/E.

B. In certain areas it may be desirable for existing trees,
shrubs, or other vegetation on the site to be preserved for
the permanent landscape. Such vegetation may be shown on
the drawings, specifically listed in the specifications,
marked on the site, or identified by the A/E. In no case
damage or remove such growth without written permission
from the Owner.

C. If the area to be excavated is occupied by trees, brush, or
other vegetable growth, clear such growth and grub the
excavated area, and remove all large roots to a depth of
not less than 2 feet below the bottom of the proposed
construction. Dispose of the growth removed in a manner
satisfactory to the A/E. Fill all holes or cavities

30-MAY-91 02221~-1 12539-02



E.

F.

~area shall rema

created during this work that extend below the subgrade
elevation with suitable material, and compact to the sane

‘density as the surrounding material.
Trees, cultivated shrubs, etc., that are situated within

public rights-of-way and/or construction easements through
private rcpcrtx but not directly within the excavation

n undisturbed unless it is necessary to
remove them so that the work can be performed safely and
unless their removal is specifically ordered by the A/E.
Take special precautions to protect and praserve such
growth thiv ughout all stages of the construction.

Preparaztion of the site shall be considered an integral
part of the excavation and one for which no separate
payment shall bs allowed.

Tranchss in roadways shall be pre-cut with a pavement saw
prior to beginning excavation.

3.2 UNSUITABLE MATERIALS

A,

Wheraver muck, quicksand, soft clay, swampy ground, or
other material unsuitable for foundations, subgrade, or
backfilling is encountered, remocve it and continue
excavation until suitable material is encountered. The
material removed shall be disposed of in the mnanner
described below. Then refill the areas excavated for this
reason with 1 inch to 2 inches crushed stone up to the
level of the lineas, grades, and/or cross sections shown on
the drawings. The top 6 inches of this refill shall be
No. 67 (ODOT) crushed stona for bedding.

3.3 ROCKS AND BOULDERS

A,

B.

12539-02

Arvy material that is encountered within the limits of the
raTuirud excavation that cannot be removed except by
drilling and/or blasting, including rock, bouldaers,
masonry, hard pan, chert, shale, streat and sidewvalk
pavemants, and/or similar materials, shall be considared as
unclassified excavation, and no separate payment will be
made therefor.

Excavate rock over the horizontal limits of axcavation and
to a depth of not less than 6 inches below the outside
bottom of pipe up to 30 inches in diameter and not less
than 12 inchas below the ocutside bottom of larger pipes if
rock extends to such deptih. Then backfill the space below
grade with No. 67 (O0DOT) crushed stone or other approved
material, tamp to the proper grade, and make ready for
construction. Por monolithic concrete seswers or culverts
and for structures, axcavate rock te the cutside bottom of
the structurs or sever. '

02221-2 ‘ | 30~-MAY~-91
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3.4 DISPOSAL OF MATERIALS

A.

Whenever practicable, all materials removed by excavation
that are suitable for backfilling pipe trenches or for
other purposes shown on the drawings or directed by the A/E
shall be used for these purposes. Any materials not so
used shall be considered waste materials and disposed of by
the Contractor as specified below.

Waste materials may be deposited in spoil areas at
locations approved by the A/E. Do not leave in unsightly
piles but instead spread in uniform layers, neatly level,
anddshape to drain. Seed as specified in Section 02485,
Seeding.

Once any part of the work is completed, properly dispose of
all surplus or unused materials (including waste materials)
left within the construction limits of that work. Leave
the surface of the work in a neat and workmanlike
condition, as described below.

The disposal of waste materials shall be considered an
integral part of the excavation work and one for which no
separate payment shall be allowed.

3.5 EXCAVATION FOR TRENCHES, MANHOLES, AND STFUCTURES

A.

Unclassified excavation for pipelines shall consist of the
excavation necessary for the construction of water, seower,
and other pipes and their a&:purtanances (including
manholes, inlets, outlets, headwalls, collars, concrete
saddles, and pipe protection) that are called for by the
dravings. It shall include clearing and grubbing where
necessary, backfilling and tamping pipe trenches and around
structures, and disposing of waste materials, all of which
shall conform to the applicable provisions set forth
elsewhere in these specifications.

The Contractor may, if he chooses, use a notor powered
trenching machine. If he does, hovever, he shall be fully
resfonsible for the gressrvation or repair of existing
utility service connections.

Unless the construction of lines by tunneling, jacking, or
boring is called for by the drawings or specifically
authorized by the A/E, make excavation for pipelines in
open cut and true to the lines and grades shown on the
drawings or established by the A/E on 2 ground. Cut the
banks of trenches between vertical parallel planes
squidistant from the pipe centerline. The horizontal
distance betwaen the vertical planes (or, if sheeting is
used, between the inside faces of that sheeting) shall vary
with the size of the pipe to be installed, but shall not be
more than the distance determined by the following formula:

-
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4/3d + 15 inches, where "d" represents the internal
diameter of the pipe in inches. When approved in writing
by the A/E, the banks of trenches from the ground surface
down to a depth not closer than 1 foot above the top of the
pipe may be excavatad to nonvertical and nonparallel
planes, provided the excavation below that depth is made
with vertical and parallel sides equidistant from the pipe
centerline in accordance with the formula given above. Any
cut made in excess of the formula 4/3d + 15 inches shall be
at the expense of the Contractor and may ba cause for the
A/E to require that stronger pipe and/or a higher class of
bedding be used at no cost to the Owner.

D. For rigid pipe, shape the bottom of all trenches to provide
uniform bearing for the bhottom of the pipe barrel. For
plastic sewer lines, provide a ninimum ©f 6 inches of
No. 67 (ODOT) crushed stone for bedding.

E. Excavate bell holes for bell and spigot pipe at proper
intervals so that the barrel of the pipe will rest for its
entire length upon the bottom of the trench. Bell holes
shall be large enough to permit proper Jjointing of the
pipe. Do not excavate bell holes more than 2 joints ahead
of pipe laying.

F. Excavation for manholes, inlets, and other incidental
structures shall not be greater in horizontal area than
that required to allow a 2 foot clearance betweaen the outer
surface of tha structure and the walls of the adjacent
excavation or of the sheeting used to protect it. The
bottom of the excavation shall be true to the required
shape and elevation shown on the drawings. No earth
backfilling will be permitted under manholes, inlets,
headwalls, or sipmilar structures. Should the Contractor
excavate balow the elevations shown or specified, he shall,
at his own expense, f£ill the void with either concrete or
granular material approvaed by the A/E.

G. Do not excavate pipe trenches more than 1500 feet ahead of
the pipe laying unless approved by the A/E, and perform all
work 80 as to causa the least possible inconvenience to the
public. Construct temporary bridges or crossings when and
where the A/E deeme necessary to maintain wvehicular or
pedestrian traffic.

H. In all cases where materials are deposited along open
trenches, place them so that in the aevent of rain or
surcharge loading from such deposits no damage will result
to the work and/or to adjacent property.

I. Excavation for manholes and other structures may be
parformed with nonvertical banks except beneath pavenments
or adjoining existing improvements. Do not permit the
horizontal araa of the aexcavation to exceed that required
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to allow a 2 foot clearance between the outer surface of
the structure and the banks of the excavation or the
sheeting used to protect the embankments. The bottom of
the excavation shall be true to the required shape and
elevation shown on the drawings.

3.6 SHEETING, SHORING, AND BRACING

A.

B.

‘Ml‘m L.

i Rl

Take special care to avoid damage wherever excavation is
being done. Sufficiently sheet, shore, and brace the sides
of all excavations to prevent slides, cave-ins, settlement,
or movement of the banks and to wraintain the specified
trench widths. Use solid sheets in wet, saturated, or
flowing ground. All sheeting, shoring, and bracing shall
have encugh strength and rigidity to withstand the
pressures exerted, to keep the walls of the excavation
properly in place, and to protect all perscns and property
from injury or damage. Separatz payment will not be made
tor sheeting, shoring, and bracing, which are considered an
incidental part of the excavation work.

Wherever employees may be exposed to moving ground or cave-
ins, shore and laﬁrback exposed earth excavation surfaces
more than 5 feet high to a stable slope, or else provide
some egquivalent means of protection. Effectively protsct
trenches less than 5 feet deep when examination of the
ground indicates hazardous ground movement may be expected.
Guard the walls and faces of all excavaticns in which
employees are exposed to danger from moving ground by a
shoring system, sloping of the ground, or some equivalent
protection.

Comply with all OSHA standards in determining where and in
what manner sheeting, shoring, and bracing are to be done,
The sheeting, shoring, and bracing system shall be designed
by a professional engineer licensed in the State of Ohio
and shall be subject to approval by the A/E. However, such
approval does not relieve the Contractor of the sole
responsibility for the safety of all employses, the
effectiveness of the system, and any damages or injuries
resulting from the lack or inadequacy of sheeting, shoring,
and bracing.

Where excavations are made adjacent to existing buildings
or structures or in paved streets cor alleys, take
particular care to sheet, shore, and brace the sides of the
excavation so as to prevent any undermining of or
settlement beneath such structures or pavement. Underpin
a%j:gent/gtructures whersver necessary, with the approval
o e A/E.

Do not leave sheeting, shoring, or bracing materials in
place unless this is called for by the drawings, ordered by
the A/E, or deemed necessary or advisable for the safety or
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protection of the new or existing work or features. Remove
these materials in such a manner that the new structure or
an{ existing structures or property, whether public or
rivate, will not be endangered or damaged and that cave~
ins and slides are avoided.

F. Fill and compact all holes and voids left in the work by
ﬁhe jr.:emoval of sheeting, shoring, or bracing as specified
erein.

G. The Contractor may use a trench box, which is a
prefabricated movable trench shield composed of steel
plates welded to a heavy steel frame. The trench box shall
be designed to provide protection equal to or greater than
that of an appropriate shoring system.

3.7 THE DEWATERING OF EXCAVATION‘

A. Provide and keep in operation enough suitable pumping
equipment whenever necessary or whenever directed to do so
by the A/E. Give special attention to excavations for
those structures that, prior to groper backfilling, ars
subject to flotation from hydrostatic uplift. .

3.8 BACKFILLING

A. Begin backfilling after the line construction is completed
and then inspected and approved by the A/E. On each side
of the line, from the bottom of barrel to 1 foot abova the
top of the pipe, the backfill material shall consist of
No. 67 (ODOT) stone . Place this backfill simultaneously
on either side of the pipe in even layers that before
compaction are no more than 6 inches deep. Thoroughly and
completely tamp each layer into place before placing
additional layers. Where stone backfill is required,
compact to 95 percent relative density ASTM D 2049.

B. If plastic sewer pipe is used, install No. 67 (ODOT)
crushed stone in a 6 inch envelope on all sides of the
pipe. Then add the remaining backfil)l up to 1 foot above
the top of the pipe as described in the previous paragraph.

C. MHMaterial shall be placed at locations beneath or closely
adjacent to pavement or at locations of improvements
subject to damage b{ displacenment, tamp and thoroughly
compact the backfill in layers that, before compaction, are
6 not greater than inches deep. In other areas, the
backtill for the upper portion of the trenches may be
placed without tamping but shall be compactad to a density
equivalent to that of adjacent earth material as determined
by laboratory tests. Use special care to prevsnt the
operation of backfilling equipment from causing any damagse
to the pipe.
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If earth material for backfill is, in the opinion of the
A/E, too dry to allow thorough compaction, then add enough
vater so that the backfill can be properly compacted. Do
not place earth material that the A/E considers too wet or
otherwise unsuitable.

Wherever excavation has been made within easements across
private property, the top 1 foot of backfill material shall
consist of fine loose earth free from large clods,
vegetgbie matter, debris, stone, and/or other objectionable
materials.

Conduct backfilling around manholes, inlets, outfalls,
and/or structures in the same manner as specified above for
pipelines except that even greater care is necessary to
prevent damage to the utility structure.

Perform backfilling so as not to disturb or injure any pipe
and/or structure against which the backfill is being
placed. If any pilpe or structure is damaged and/or
displaced during backfilling, open up the backfill and make
whatever repairs are necessary, whenever directed to do so
by the A/E. :

Backfilling and ‘clean-up operations shall closely follow
pipe laying; failure to comply with this provision will
result 1n the A/E’s requiring that the Contractor’s other
activities be suspended until backfilling and clean-up
operations catch up with pipe laying.

Compaction Requirements: Under buildings and 2 times the
depth of pipe beyond, and under roads and 2 times the depth
beyond the shoulder, compact to §5% maximum density in
accordance with ASTM D698. In all other locations, compact
to 90% maximum density.

MAINTENANCE

A.

Seed and maintain in good condition all excavated areas,
trenches, fills, enmbankments, and channels until final
acceptance by the Owner.

Maintain trench backfill at the approximate level of the
original ground surface by periodically adding backfill
material wherever necessary and whenever directed to do so
by the A/E. Continue such maintenance until final
acceptance of the project, or until the A/E issues a
written release.

3.10 SIOPES

A.

Neatly trim all open cut slopes, and finish to conform
either with the slope lines shown on the drawings or the
directions of the A/E. Isave the finished surfaces of
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_bottom and sides in reasonably smooth and uniform planes

12539-02

'like those normally obtainable with hand tools, though the

Contractor will not be required to use hand methods if he
is able to obtain the required degree of evenness with
mechanical equipment. Conduct grading operations so that

mitarial is not removed or loosened beyond the required
slope. ‘ ‘

END OF SECTION
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BECTION 02444
GALVAMIZED CHAIN LINK FPENCE GATE

PART 1. GENERAL

1.1 If alternative materials are proposed, submit complete
specifications and shop drawings for the A/E’s approval.

1.2 Fencing and all accessories shall be produced by a single
manufacturer. Submit 2 copies of the manufacturer’s technical data
and installation instructions.

PART 2. PRODUCTS
2.1 POSTS, RAILS, AND BRACES

A. All structural and roll formed shapes shall conform to the
provisions of ASTM Al123 for galvanized coating.

B. All tubular members shall comply with the provisions of
ASTM Al120, Schedule 40, for welight and coating or be high
strength triple coated steel in accordance with ASTM A569.

C. Gate Posts:

1. Gate Leaves Up To and Including 6 feet 0 inches Wide:
3=-1/2 inches by 3-1/2 inches roll formed section (2.875
inches outside diameter, Schedule 40 or high strength
steel pipe)

2. Gate Leaves Over 6 feet 0 inches and Up To and
‘Including 13 feet 0 inches Wide: 4 inches outside
diameter, Schedule 40 pipe or high strength steel pipe

3. Gate Leavés Over 13 feet 0 inches and Up To and
Including 18 feet 0 inches Wide: 6-5/8 inches outside
diameter, Schedule 40 pipe or high strength steel pipe

4. Gate Leaves Over 18 feet 0 inches Wide: 8-5/8 inches

cutside diameter, Schedule 40 pipe or high strength
steel pipe

D. Tension Wire: 7 gage galvanized or aluminum coated coil
spring wire

2.2 CHAIN LINK FABRIC

A. The fabric shall consist of cne piece fabric widths for
fences up to 12 feet 0 inches - 2 inches mesh, 9 gage or
11 gage, as indicated on the drawings.

«*
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Selvage Edges: Fabric in heights 60 inches and less shall
be knuckled at both selvages. Fabric 72 inches and more
shall be knuckled at the bottom selvage and be twisted and
barbed at the top. ‘

Finishes: heavy galvanized, 2.0 ounces of zinc per square
foot, complying with ASTM A392, Class II, or aluminum
coated with 0.40 ocunces of aluminum per square foot,
complying with ASTM A491, Class II

2.3 ACCESSORIES

A.

B.

12539-~02

All accessories, except tie wires and barbed wire, shall be

galvanized to comply with ASTM A153.

Barbed Wire Supporting Arms: heavy pressed steel, complete
with provisions for anchorage to tubular end, corner, and
pull posts attaching 3 rows of barbed wire to each arm.
Barbed wire arms are not required on roll formed terminal
posts. Single arms shall be integral with a post top
weather cap. Intermediate arms shall have a hole for the
passage of the top rail. Arms shall be capable of
withstanding, without failure, 250 pounds downward pull at
outermost end of arm.

Barbed Wire: 2 strand, 12-1/2 gage wire with 14 gage,
4 point round barbs spaced approximately 5 inches on
center, with finishes as follows:

1. Galvanized: ASTM Al21, Class 3
2. Aluminized: ASTM A585, Class 2

Post Tops: pressed steel or malleable iron (designed as a
weathertight closure cap for tubular posts). Where top
ra;i is used, provide tops to permit the passage of the top
rail.

Stretcher Bars (for tubular end, corner, pull, or gate
posts only): onepiece langths equal to the full height of
the fabric, with a minimum cross section of 3/16 inch b
3/4 inch. Provide one stretcher bar for sach gate and en
post and two for each corner and pull post.

Stretcher Bar Bands: heavy pressed steel spaced not over
15 inches on center to secure stretcher bars to tubular
end, corner pull, and gate post

Wire Ties: For tying fabric to line posts, use 1l gage

steel wire clips for C-section posts and a minimum 9 gage
aluminum wire ties for tubular posts, spaced 14 inches on
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PART 3. EXECUTION
3.1 The packing for all products shall be Level C.

3.2 SET ALL POSTS IN A 3,000 PSI CONCRETE FOOTING. Trowel smooth
the top of each footing at a 20 degrees angle from the post to the
surrounding ground so as to shed water away from the post. The
post shall extend to the full depth of the footing. The diameter
and depth of footings for various fence heights shall '

be as specified on the drawings.

3,3 All corner, terminal, and gate posts for fence 6 feet and
higher shall have a midrail and 3/8 round adjustable truss rod to
the next post. , -

3.4 All gates shall have a full wraparound hinge system with a
positive latch with provision for a padlock. Gates 5 feet and
under shall have a self-closing mechanism.

3.5°  All fence shall have a bottom tension wire attached to the
fabric and posts.

END OF SECTION
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SBECTION 02485
BEEDING

PART 1. GENERAL

1.1 This work shall be performed in all disturbed areas not
receiving such site improvements as buildings, roads, walks, sod,
planting, etc., and shall include, but not necessarily be limited
to, all seed bed preparation; the supplying and placing of s06il
additives, seed, and mulch wherever required by the drawings or
- directed by the A/E; and maintenance. '

1.2 Unless otherwise approved in writing by the A/E, seeding
operations shall be limited to the following planting periods:

A. Between the dates of March 15 through October 15

1.3 Refer to othér sections for items affecting seeding. Coordi-
nate this work with that specified by other sections for timely
execution. ‘ ‘

PART 2. PRODUCTS

2.1 GRASS SEED: Seed shall meet the current specifications for
the ODOT as to percentage purity, weed seed and germination. Seed
mixture shall include:

A. 30 percent Kentucky Bluegrass (Poa pratenéis) )

B. 60 percent Kentucky 31 Fescue (Festuca arundinaci Var. Ky.
31)

C. 10 percent Perennial Ryegrass (Lolium perenne)

Seed shall be furnished in new bags or bags that are sound and
not mended; no "below standard" seed accepted.

2.2 FERTILIZER: commercially manufactured; Grade 12-12-12;
furnished in standard containers that are clearly marked with the
name, weight, and guaranteed analysis of the contents and that
ensure proper protection in transportation and handling; and in
compliance with all local, state, and federal fertilizer laws

2.3 AGRICULTURAL LIMESTONE: containing a minimum of 85% calcium
carbonate and magnesium carbonate combined, 85% of which passes a
No. 10 mesh sieve

2.4 MULCH: stalks of rye, oats, wheat, or other approved grain
crops properly cured prior to baling, air dried, and reasonably
free of noxious weeds and weed seeds or other material detrimental
to plant growth
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PART 3. EXECUTION

3.1 Perform all seeding and related work as a continuous
operation. Sow seed as soon as the seed bed has been prepared, and
perform subsequent work in a continuous manner.

3.2 Before beginning seeding oparations in any area, complete the
giacinq'of topsoil and final grading, and have the work approved by
e A/E.

3.3 Scarify, disk, harrow, rake, or otherwise work each area to be
seeded until the soil has been loosened and pulverized to a depth

- of not less than 2 inches. Perform this work only when the soil is

in a tillable and workable condition.

3.4 Apply fertilizer and agricultural limestone uniformly over the
seed bed, and lightly harrow, rake, or otherwise incorporate them
into the soil for a depth of approximately 1 inch at the following
rates: ‘ : ‘

Fertilizer: 15 pounds per 1,000 square feet
Agricultural Limestone: 40 pounds »er 1,000 square feet

3.5 Sow seed uniformly with a rotary seeder, wheelbarrow seeder
or hydraulic equipment or by other satisfactory means. .

3.6 The seeding rate shall be 5 pounds per 1,000 square feat for
Kentucky 31 Fescue (Festuca Elatior).

3.7 When seeding during March 1 through April 1 and October 1
through November 20, add an additional 3 pounds per 1,000 square
feet of annual rye grass.

3.8 Perform no seeding during windy weather or when the ground
surface is frozen, wet, or otherwise untillable.

3.9 When seeding with mulch is specified, spread the nulch

material evenly over the seeded areas immediately following the
seeding cperation.

Mulch Rate: 2 bales (100 pound minimum) per 1,000 square feat
3.10 The mulch rate may be varied by the A/E, depending on the
texture and condition of the mulch material and the characteristics
of the area seeded. Cover all portions of the seeded areas with a
ugi§g§m layer of mulch so that approximately 25% of the ground is
visible.

3.11 No equipment, material storage, construction traffic, etec.,
will be permitted on newly seeded ground.

3.12 Dispose of all surplus materials as directed by the Owner.
3J.13 INSPECTIONS

A. The A/E shall inspect the seeding within 60 days after
planting and determine if it is acceptable.
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3.14 GUARANTEE

A. Secure an acceptable growth of grass in all areas
designated for seeding.

" B. An area is considered acceptable if it is represented by a
minimum of 100 seedlings per square foot of the permanent
species of grass refresentative of the seed mixture. If an
acceptable growth 18 not obtained on the first planting,
reseeding and remulching will be required.

C. If the planting is less than 50% successfui, rework the
ground, refertilize, reseed, and remulch.

END OF SECTION
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BECTION 02513
PAVING

PART 1. GENERAL

1.1 The work specified by this section shall consist of furnishing
all plant, labor, e%uipment, appliances, and materials and perform-
ing all operations in connection with the installation of pavement.

1.2 Both these specifications and the drawings make reference to
the current edition of the standard specifications of the OChio
Department of Transportation (ODOT). Even though the weather
limitations, construction methods, and materials sgecifications
contained in the ODOT Specifications may not be explicitly repeated
in these specifications, they shall, wherever applicable to the
work called for by this section, be considered as implied and
therefore adhered to. However, the various subsections "Basis for
Payment" contained in the ODOT Specifications shall not be
considered applicable.

1.3 Refer to other sections for items affecting paving.

PART 2. PRODUCTS

2.1 BITUMINOUS PRIME COATS: cutback asphalt, Grade RC-250, or
material emulsified asphalt.

2.2 DOUBLE BITUMINOUS SURFACE: for both courses, either cutback
asphalt, Grade RC-800 or RC-3000, or emulsified asphalt, Grade RS-2

PART 3. EXECUTION "
3.1 SUBGRADE

A. Before any base material is installed, compact the subgrade
of the area to be paved to 95% of optimum density as
determined by ASTM D69¢ (Standard Proctor).

B. The joint between new and existing pavement shall be true
and approximately at right angles to the centeriine of the
existing pavement. When a base course is compacted, cut
back the surface course of the existing pavement a minimum
of 1 foot beyond the limit of the géint between the cld and

- new base course. Take special care to ensure good
compaction of the new base course at the joint. Apply and
compact the surface to conform tc the existing pavement so
that it will have no surface irregularity.
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3.2 DOUBLE BITUMINOUS SURFACE

A,

Apply the first course at a rate of 0.38 to 0.42 gallon per
square yard with either emulsified asphalt, Grade RS-2, or
cutback asphalt, Grade RC~800 or RC-3000, and then
immediately cover with Size 6 crushed stone chips at a rate
of 33 to 37 pounds per square yard. After this is rolled,
apply the second course at a rate of 0.30 to 0.35 gallon
per square yard, and at once uniformly cover with Size 7
chips at a rate of 20 to 25 pounds per square yard. Then
roll the entire area.

After the application of the cover aggregatic, lightly broom
or otherwise maintain the surface for a period of 4 days,
or as directed by the A/E. Maintenance of the surface
shall include the distribution of cover aggregate over the
surface to absorb any free bitumen and cover any areas
deficient in aggregate. Sweep excess material from the
entire surface with rotary brooms. Sweep the surface at
the time determined by the A/E.

3.3 SAMPLING AND TESTING

A.

12539-02

Submit to the A/E test reports made by an independent
testing laboratory on the crushed mineral aggregate,
bituminous materials, and asphaltic concrete design mixes,
and obtain his approval of these reports hefore starting
paving operations.

END OF SECTION
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PART 1.

SECTION 02721
BTORK DRAIMAGE

GENERAL

1.1 The work covered by this section shall consist of excavating
and backfilling the trench and of furnishing, laying, and jointing
corrugated metal culvert pipe and fittings. Excavation for storm
drains shall conply with all applicable provisions of
Section 02221, Unclassified Excavation for Utilities.

PART 2. PRODUCTS

2.1 CORRUGATED METAL CULVERT PIPE

A.

c.

Corrugated metal culvert pipe shall conform to the
requirements of AASHTO M36é specifications for corrugated
metal culvert pipe. The gauges for variocus sizes of pipe
shall be as follows unless otherwise noted on the plans:

GAUGES ,
(2 2/3 INCH x 1/2 INCH
DIAMETIR CORRUGATION)
15 inches 16
18 inches 16
24 inches 16
30 inches 14
36 inches 14
42 inches 12
17 inch x 13 inch pipe arch 14
21 inch x 15 inch pipe arch 14
28 inch x 20 inch pipe arch 14
35 inch x 24 inch pipe arch 14
42 inch x 29 inch pipe arch 14
49 inch x 33 inch pipe arch 12
57 inch x 38 inch pipe arch 12

The Contracter shall require that his supplier furnish a
certification that all materials furnished meet the above
standards and specifications.

Furnish pipe in the sizes shown on the drawings.

2.2 JOINT MATERIALS

A.

Jointg for each sewer pips larger than 15 inches in
internal diameter shall be rubber gasketed.
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PART 3.

EXECUTION

3.1 PIPELINE CONSTRUCTION

A.

B.

12539~02

Lay no pipe except in the presence of an inspector
representing the A/E.

Before constructing or placing joints, demonstrate to the
A/E, by completing at least one sample joint, that the
methods employed conform to the specifications and will
gravide a watertight joint, and further that the workmen
ntended for use on this phase of the work are thoroughly
familiar and experienced with the type of joint proposed.

Before placing drainage pipe in position in the trench,
carefully prepare the bottom and sides of the trench, and
install any necessary bracing and sheeting as provided in
Section 02221, Unclassified Excavation for Utilities.

Wherever necessary to provide a satisfactory bearing
surface, place concrete cradles as shown on the drawings or
as directed by the A/E. Cradles shall be of concrete with
£’ = 3,000 psi, as defined by ACI standards, and shall
conform to the dimensions shown on the detailed drawings.

Tightly stretch a mason’s line or wire above the ground
level, parallel to and directly above the axis of the pipe
to be installed; this line is to be supported at intervals
of no more than 50 feet on sawers being laid on a grade of
2% or more and not exceeding 25 feet for grades of less
than 2%. Determine the exact line and grade for each
section of pipe by measuring down from this line to the
invert of the pipe in placa. Accurately place each pipe to
the exact line and grade called for on the drawings
Furnish all labor and materials necessary for erecting
batterboards. The use of laser beams will be allowed.

Do not allow water to run or stand in the trench while pipe
laying is in progress, before the joint has completely set,
or before the trench has been backfilled. Do not at any
tine open up more tranch than the available punmping
facilities are able to dewater.

Correct trench bottoms found to be unsuitable for
foundations after pipe laying operations have been started,
and bring them to exact line and grade with compacted earth
as necessary.

Carefully inspect esach piece of pipe and special fitting
before it is placed, and lay no defective pipe in the
trench. Pipe laying shall proceed upgrade, starting at the
lover end of the grade and with the bells upgrade.

02721-2 30-MAY-91



3.2 CLEAN-UP

A. After completing each section of sewer line, remove all
debris and construction materials and equipment from the
site of the work, grade and smooth over the surface on both
sides of the line, and leave the entire right-of-way in a
clean, neat, and serviceable condition.

END OF SECTION
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- BECTION 02722
HIGH DENSITY POLYETEYLENE PIPE

PART 1. GENERAL

1.1 The proposed plant effluent pipe shall be high density
polyethylene pipe, as manufactured by Plexco, Poly Pipe Industries,
or "{)riscopipe" as manufactured by Phillips Product Co., Inc., or
equal. :

PART 2. PRODUCTS
2.1 MATERIALS FOR POLYETHYLENE PIPE

A. The polyethylene pipe and fittings shall be nade of
polyethylene resins classified in ASTM D 1248-72 as Type
II1I, cCategory 5, Grade P34 (pipe designation PE 3408
defined per ASTM D 3350-84), having specific base resin
densities of 0.942 g/cc minimum and 0.955 g/cc maximum,
respectively; and having melt indexes at condition E of 0.4
g/10 min. maximum and 0.10 g/0.10 uwin. minimunm,
respectively.

B. Pipe made from those resins must have a long-term strength
rating of 1,600 psi or more.

C. The polyethylene resin shall contain antioxidants and shall
be stabilized with carbon black against ultra-violet
degradation to provide protection during processing and
subsequent weather exposure.

D. The polyethylene resin compound shall have a resistance to
environmental stress cracking as determined by the
procedures detailed in ASTM D 1693-70, Condition B with
gample preparation by procedure C of not less than 200
ours.

2.2 POLYETHYLENE PIPE AND FITTINGS

A. The inside diameter of polyethylene pipe furnished and
installed under this Contract shall be not less than the
inside diameter shown on the Drawings.

B. Polyethylene pipe furnished and installed under the

- Contract shall be designed for the pife pressure rating
indicated on the drawings., The wall thickness of the pipe
shall not be less than that required to meet the standard
dimension ratio, SDR, indicated on the drawings.

C. All pipe shall be made from virgin material. No rework
compound.

L 4
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H.

I.

Pipe shall be homogenous throughout, and be free of visible
cracks, holes, foreign material, blisters, or other
deleterious faults.

Fittings for the polyethylene pipe line shall be molded or
fabricated from the same material as specified hereinbefore
for the high density polyethylene pipe. Extrusion welding
and hot gas welding are not permitted.

Fittings shall be provided for all bends 22~1/2 degrees or
greater and as otherwise indicated on the drawings. For
alignment changes of less than 20 degrzes deflection, the
pipe may be laid in curves with a radius of 100 feet or
greater.

All run-of-the-pipe fittings shall be fusion welded into
the pipe line. Tee branches shall be of the size shown on
the Drawings and shall be furnished with flanged ends per
ANSI B-16.1. All fittings shall be factory made.

Fittings shall be capable of withstanding the same pressure
and lecading conditions specified for the pipe.

Wye branches shall be true wyes.

2.3 PIPE JOINTING

A.

D.

Pipa to be joined by leakproof, thermal, butt fusicn
joints. All fusion must be done by personnel trained by
the pipe supplier using tools approved by the pipe
supplier.

The fusion machine shall have hydraulic pressure control
for fusing 2 pipe ends together. The machines shall be
equipped with an electric or gascline engine powered facing
unit to trim irregularities from the pipe ends. The
heating plate on the fusion machine shall be electrically
heated and thermostatically controlled and shall contain a
temperature gauge for monitoring temperature.

Joint strength must be equal to that of adjacent pipe as
demonstrated by tensile test. In addition, results of
tensile impact testing of joint should indicate a ductile
rather than a brittle fracture. External appearance of
fusion bead should be smooth without significant juncture
groove.

Threaded or solvent cement joints and connections are not
permitted.

2.4 JOINING, TERMINATING OR ADAPTING BY MECHANICAL MEANS

A

12539~02

The Eolyethylena pipe shall be connected to systems or
fittings of other materials by means of an assambly
consisting of a polyethylene flange adapter butt-fused to
the pipe, a backup ring of either cast iron, steel, or high
silica aluminum alloy made to ANSI B-16.1 dimensional
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standards (with modified pressure ratings), bolts of
compatible material (insulated from the fittings where
necessary) and a gasket of reinforced black rubber,
asbestos-rubber compound or other material approved by the
Engineer, cut to fit the joint. 1In all cases, the bolts
shall be drawn up evenly and in line.

B. Termination of valves, or fittings such as tees, bonds,
etc., made of other materials shall be by the flange
assemblies specified hereinbefore. The pipe adjacent to
these joints and to joints themselves must be rigidly
sugported for a distance of one pipe diameter or 1 foot,
whichever is greater, beyond the flange assembly.

C. Appurtenances must be placed on their own foundations,
u?supported by the pipe, in accordance with the detail
plans. ‘

2.5 TOOLS AND PROCEDURES

A. Fusion jointing and other procedures necessary for correct
assembly of the polyethylene pipe and fitting will be done
onlyliby personnel trained in those s8kills by the pipe
supplier.

B. Only those tools designed for aforementioned procedures and
approved by the pipe supplier shall be used for assembly of
pipe and fittings to insure proper installation.

PART 3. EXECUTION
3.1 INSTALLING HIGH DENSITY POLYETHYLENE PIPE
A. General:

1. High density polyethylene pipe shall be installed in
strict accordance with the manufacturer’s
recommendations and these Specifications.

2. The Contractor shall have the manufacturer furnish all
necessary technical assistance, installation
instruction and jointing supervision required to insure
that the pipe is properly installed. The Contractor
shall furnish the services of a technical
regresentative of the manufacturer to supervise the
joining, bedding, laying and backfilling of the pipe.

3. The manufacturer’s technical representative shall have
had previous experience with similar work, and be fully
gualified to supervise and demonstrate proper
procedures for jolnting and laying the high density
polyethylene pipe.
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Grade and Alignment:

1. Polyethylene pipe shall be laid to predetermined grades
and lines as indicated by the Contract Drawings. Grade
lines shall be established either by means of offset
stakes or by direct levels.

TESTING POLYETHYLENE PIPE

A,

LY
|

o

(33

The Contractor shall hydrostatically test polyethylene pipe

prior to placing the pipe in service. The test pressure

shall be the rated operating pressure of the pipe or the
lowest rated component in the systenm.

The Contractor shall place the pipe in the trench and shall
secure the pipe prior to testing.

The pipeline shall be filled with water taking care to
bleed off trapped air. The initial pressure test shall be
applied and allowed to stand without makeup pressure for a
sufficient time for diametric expansion or pipe strevching
to stabilize. After the equilibrium period, the test
pressure shall be applied and maintained for three hours.
Allowable makeup water shall not exceed PPI Technical
Report TR31/9-79 allowance for expansion under test
pressure.

While the test pressure is on, each joint shall be tested
for bubbling air with soap suds brushed on to form a solid
film around the joint.

In the event leakage is detected or excessive makeup water

is required, the Contractor shall repair the pipe and
retest.

The Contractor shall furnish all necessary labor, materials

and equipment required for testing, including but not
limited to pipe adaptors, fittings, pumps, gages and water.

END OF SECTION
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PART 1.

1.1

1.2

eBCTION 03201
CONCREYE BURR

GENERAL

EXTENT OF THE WORXK
A.

The extent of Concrete work L Shown oM LRe D¢ dwlmgs.

WUALITY ASSURANCE
A.

Comply with the provisiors pf the following vodes,
specifications, and standards. @xvepl wnale ware utfﬁmwnwt
FEQUITEmants &rew SRhowh ofF eped il ed;

Lo ACY 303, Specificetioms for Anrudture, Uoncreys for
Buildings '
2. ACY 202, Guids for Concrets Fioor and itk Flscesent

I, ACI Y04, Recommernied PFractice for Wessuvrinmg, Wining.
Transporting, snd Plating Concrete

4. ACI 30%, Hot Weather Conoret lifwy
$. ACI )06, Coid Wearther COoreting
6. ACI 21%, Detailing Kamuse!

T, ACY 318, Building Codes Reguliresents for Beinforced
Concrete

8. ACY 347, Recomsended Practice for Comorate Formeors
9. CRS! Manua, of Stendard Practice

The Contractor (8 responsiple f0F COrrecting OCOmCTete wiyk
that does not conform to the ﬁa.@it%u& reguirements
including regquirenents for evroen tolersnced, and
tinishes. Correct Seficient concre m a% girected hy 1 2.7
A/E.

Exploy at the Contractar's sapenss & 2oeting laborstory
acceptable to the AL to perforw seterioel #Mmiumﬁkﬂm teate
and to desigr and reviev COnOrete Biaed.

Haterials and inetalied woth aay reguire teosting and
retesting, #8 directsad by the AL, et army lse during Uhe
progress of the wovrk. &liow free sucess to Beteriel
gtockpiles and faciliities 8t el tiwes Teute noY
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E.

F.

specifically indicated to be done at the Owner’s expense,
including the retesting of rejected materials and installed
work, shall be done at the chtractorfs expense.

Test aggregates by the methods of samplihq and testing
outlined in ASTM C33. - ‘

For portland cement, sample the cement and determine the
properties by the methods of testing outlined in ASTM C150.

1.3 SUBMITTALS

A.

B.

PART 2.

Comply with applicable requirements of 'Section 01302,

Submittals and Substitutions.

For each material sampled and tested, submit written
reports to the A/E prior to the start of work. Provide the

project identification name and number, date of report,
name of Contractor, name of concrete testing service,
source of concrete aggregates, materials manufacturer and
brand name for manufactured materials, values specified in
the referenced specification for each material, and test
results, Indicate whether or not material is acceptable
for the intended use. ‘

Submit nanufacturer’s product data with application and
installation instructions for proprietary materials and
items, including reinforcement and forming accessories,
admixtures, patching compounds, waterstops, joint systems,
cgring and sealing compounds, and others requested by the
A/E.

Submit shop drawings for fabrication, bending, and
placement of concrete reinforcement. Comply with the
ACI 315, Detailing Manual, showing bar schedules, stirrup
spacing, diagrams of bent bars, and arrangement of concrete
reinforcement. Show on the shop drawings special
reinforcement required and openings through concrete
structures. ‘

Submit 2 copies of laboratory test reports with standard
deviation analysis or trial batch data. All concrete
materials shall be listed.

PRODUCTS

2.1 FORM MATERIALS

A.

12539-02

Forms for Exposed Finish Concrete: Unless otherwise
specified or shown on the Drawings, construct formwork for
exposed concreta surfaces with plywood, metal, metal framed
plywood, or other panel type materials acceptable to the
A/E in order to provide exposed surfaces that are
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continuous, straight, and smooth. To minimize the number
of joints and to conform to the joint system shown on the
Drawings, furnish panels in the largest practicable sizes.
Provide form material that is thick enough to withstand
pressure of newly placed concrete without bowing or
deflection. ‘

Forms for Unexposed Finish Concrete: For surfaces that
will be unexposed in the finished structure, form concrete
with plywood, lumber, metal, or other material acceptable
to the A/E. If lumber is used, it shall be dressed on at
least two edges and one side for tight fit.

Form Coatings: Provide commercial formulation form coating
compounds that will not bond with, stain, or adversely
affect concrete surface and that will not impair subs( quent
treatments of concrete surfaces to be cured with water or
curing compound.

2.2 REINFORCING MATERIALS

A.
B.

Reinforcing Bar: ASTM A615, Grade 60

Supports for Reinforcement: Provide supports for
reinforcement, including bolsters, chairs, spacers, and
other devices for spacing, supporting, and fastening
reinforcing bars and welded wire fabric in place. Unless
otherwise indicated on the Drawings, use wire type bar
supports complying with CRSI recommendations. Wood, brick,
and other devices will not be acceptable. Comply with the
following: ‘ ‘

1. For slabs on grade, where wetted base material will not
support chair legs, use supports with sand plates or
horizontal runners. ‘

2. For concrete surfaces exposed to view, where leg
supports are in contact with forms, provide supports
with legs that are hot dip galvanized or protected by
either plastic or stainlesz steel.

2.3 CONCRETE MATERIALS

A,

Portland Cement: ASTM C150, Type I. Use onli one brand of
8

cement throughout the project, unless otherwlse acceptable
to the A/E.

gafmal Weight Aggregates: ASTM C33, and as specified
elow:

1. Local aggregates that do not comply with ASTM C33 but
that have been shown by special test or actual service
to produce concrete of adequate strength and durability
may be used when acceptable to the A/E.

-
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2. Fine aggregate is to be c¢lean, sharp, river sand or
crushed gravel when used for vehicular wearing
surfaces. Manufactured sand may be used elsewhere
provided the percentage passing a No. 200 sieve iz less
than 3 percent.

Coarse Aggregate: Coarse aggregate shall consist of
crushed stone that is clean, uncoated, and processed from
natural rock or stone and that contains no clay, mud, loam,
or foreign matter. Its maximum size shall be no larger
than 1/5 of the narrowest dimension between sides of forms,
1/3 of the depth of slabs, or 3/4 of the minimum clear
gpacing between individual reinforcing bars or bundles of
ars. 4

Water: clean, fresh, drinkable

Admixtures.

1. Water Reducing Admixture: Eucon WR-75 by the Euclid
Chemical Company, Pozzolith 200N by Master Builders, or
Plastocrete 160 by Sika Chemical Corporation. The
admixture shall conform to ASTM C494, Type A, and not
contain more chloride ions than are present in
municipal drinking water.

2. Water Reducing, Retarding Admixture: Fucon Retarder-
75 by the Euclid Chemical Company, Pozzolith 100 XR b
Master Builders, or Plastiment by Sika Chemica
Corporation. The admixture shall conform to ASTM C494,
Type D, and not contain more chloride ions than are
present in municipal drinking water.

3. High Range Water Reducing Admixture (Superplasticizer):
Eucon 37 by the Euclid Chemical Company or Sikament by
Sika Chemical Corporation. The admixture shall conform
to ASTM C494, Type F or G, and not contain mnore
chtoride iens than are present in municipal drinking
water.

4. Nonchloride Accelerator: Accelguard 80 by the Euclid
Chemical Company or Darex Set Accelerator by
W. R. Grace. The admixture shall conform to ASTM C494,
Type C or E, and not contain more chloride iona than
are present in municipal drinking water.

5. Air Entraining Admixture: ASTM C260
6. Calcium cChloride: Calcium chleoride or admixtures

containing more than 0.1 percent chloride ions are not
permitted.
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7. Pozzolanic Admixtures: ASTM C618

8. Certification: Written conformance to the
abovementioned requirements and the chloride ion
content will be reguired from the admixture
manufacturer prior to mix design review by the A/E.

2.4 MIX DESIGN

A.

Preparation

1. Prepare design mixes for each type and strength of
concrete in accordance with applicable frovisions of
ASTM C94. Use an independent testing facility
acceptable to the A/E for preparing and reporting
proposed mix designs. The testing facility shall not
be the same one used for field quality control testing
unless this is acceptable to the A/E. Submit to the
A/E vwritten reports of each proposed mix for each class
of concrete at least 15 days before the start of work.
Do not begin concrete production until the A/E reviews
the mixes. :

2. The design mix shall provide normal weight concrete
with 4,000 psi, 28 day compressive strength.

Adjustment to Concrete Mixes: The Contractor may request
adjustments to the mix design when warranted by the
characteristics of the materials, job conditions, weather,
test results, or similar circumstances. Such adjustments
shall be made only if approved by the A/E and at no
additional cost to the Owner. lLaboratory test data for
revised mix design and strength results must be submitted
to and accepted by the A/E before the revised mix design is
used in the work.

Adnmixtures

1. All concrete shall contain the specified water reducing
admixture and/or high range water reducing admixture
(superplasticizer). All concrete slabs placed at air
temperatures below 50 degrees F shall contain the
specified nonchloride accelerator. All concrete
required to be air entrained shall contain an approved
air entraining admixture. All pumped concrate,
architectural concrete, concrete for industrial slabs
and parking decks, and concrete with a water/cement
ratio below 0.50 shall contain the specified high range
water reducing admixture (superplasticizer).

a. Use an air entraining admixture in all concrete
structures and slabs exposed to freezing and
thawing or subjected to hydraulic pressure:
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2.5 percent to 5.5 percent for maximum 2 inches
aggregate

4.5 percent to 7.5 percent for maximum 3/4 inch
aggregate

5.5 percent to 8.5 percent for maximum 1/2 inch
aggregate ‘ .

Water/Cement Ratio: All concrete exposed to freezing
and thawing shall have a maximum water/cement ratio of
0.50. All concrete subjected to deicers and/or
required to be watertight shall have a maximunm
water/cement ratio of 0.45,

Use the amounts of admixtures recommended by the
manufacturer for climatic conditions prevailing at the
time of placing. Adjust quantities and types of
admixtures as required to maintain quality control.

Slump Limits

1.

2.

All concrete containing the high range water reducing
admixture (superplasticizer) shall have a maximum slump
of 8 inches unless otherwise approved by the A/E. ' The
concrete shall arrive at the job site at a slump of
2 inches to 3 inches and be verified; then the high
range water reducing admixture shall be added to
increase the slump to the approved level.

All other concrete shall have a maximum slump of
3 inches for slabs and 4 inches for other members.

2,5 PROPORTIONING

A.

12539-02

Ready Mix Concrete

1.

2.

Comply with the requirements of ASTM C94 and of these
specifications.

During hot weather or under conditions that contribute
to rapid setting of concrete, a shorter mnixing tinme
than that specified in ASTM C94 may be required. When
the air temperature is between B85 degrees and
90 degrees F, reduce the mixing and delivery time from
1~1/2 hours to 75 minutes; when the air temperature is
above 90 degrees F, reduce the nmixing time to
60 minutes.

Fach load of concrete arriving at the job shall be
acconpanied by a delivery ticket that shall be
collected by the Contractor and submitted to the A/E
and shall contain the following information:

a. The desiagn mix and strenath of mix of concrete
being delivered
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"b. The exact time the cement, aggregate, and water
were discharged into the delivery truck

PART 3. EXECUTION
3.1 FORMS
A. Design, erect, support, brace, and maintain formwork to

support any vertical and lateral loads that may be applied
until such loads can be supported by the concrete
structure. Construct formwork so that concrete mcmbers and
structures are of correct size, shape, alignment,
elevation, and position.

Design formwork so that it can be readily removed without
impact, shock, or damage to cast in place concrete surfaces
and adjacent materials.

Construct forms complying with ACI 347 to the sizes,
shapes, lines, and dimensions shown on the Drawings so that
in the finished structures the work will be level and plumb
and have accurate alignment, location, and grade. Provide
for openings, offsets, ginkages, keyways, recesses,
moldings, rustications, reglets, chamfers, blocking,
screeds, bulkheads, anchorages, inserts, and other features
that the work requires. Use selected materials toc obtain
the required finishes. Butt joints solidly, and provide
backup at joints to prevent leakage of cement paste.

Fabricate forms so that they can be easily removed without
hammering or prying against the concrete surfaces. Provide
crush plates or wrecking plates where strippiﬁg mag darage
cast concrete surfaces. Provide top forms for inclined
surfaces where the slope is too steep for the concrete to
be placed with bottom forms only. To form keyways,
reglets, recesses, and the like, Xkerf wood inserts to
prevent swelling and to permit easy removal.

Where the interior area of formwork iz not accessible for
cleancut, provide temporary openings to permit concrete
placement and inspection before the concrete is placed.
Brace temporary openings securely and set them tightly to
forms to prevent the lcoss of concrete nortar. Position
tenporary openings on forms at inconspicuous locations.

Use metal form ties that are factory made, adjustable in
length, designed to prevent form deflection, and either
removable or snap-cff and that will prevent the concrete
surface’s being spalled when the ties are removed. If
snap-off tles are used, the portion remaining within the
concrete after removal must be at least 1-1/2 inches inside
the concrete unless the Drawings indicate otherwise.
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H.

Unless the Drawings indicate otherwise, provide form ties
that will not leave holes larger than 1-1/2 inches in
diameter in the concrete surface.

Provide openings in concrete formwork to accommodate the
work of other trades. Determine the size and location of
openings, recesses, and chases from the trades providing
such work. Accurately place and securely support items
buiit intc forms.

Clean thoroughly forms and adjacent surfaces that are to
receive concrete. Remove chips, wood, sawdust, dirt, and
any other debris just before the concrete is placed. After
concrete placement, retighten forms if necessary to
eliminate mortar leaks.

3.2 PLACING REINFORCEMENT

A.

B.

For details and methods of placing reinforcement and
supports, comply with the specified codes and standards,
the recommended practice of the CRSI as outlined in
"Placing Reinforcing Bars,"” and these specifications.

Clean reinforcement tec remove loose rust and mill scale,
earth, ice, and other materials that reduce or destroy the
bond with concrete.

Accurately position, support, and secure reinforcement
against displacement %y formwork, construction, or concrete
placement oOperations. Locate and support reinforcement
with metal chairs, runners, bolsters, spacers, and hangers
as required for security.

Place reinforcement to obtain at least the minimum
coverages for concrete protection as required by ACI 318,
Arrange, space, and securely tie bars and bar supports to
hold reinforcement in position during concrete placenent
operations. Set wire ties so that ends are directed into
the concrete, not toward axposed concrete surfaces.

Do not place reinforcing bars more than 2 inches beyond the
last leg of continuous bar support. Do not use supports as
bases for runways for concrete conveying equipment or
similar construction loads.

3.3 INSTALLATION OF EMBEDDED ITEMS

A.

12539~02

Set and build into the work anchoring devices and other
enbedded items required for other work that are to be
attached to or supported by cast in place concrete. Use
setting drawings, diagrams, instructions, and directions

provided by the suppliers of the items to be attached
thereto.
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3.4

PREPARATION OF FORM SURFACES

AI

B.

Before placing reinforcement, coat the contact surfaces of
forms with a form coating compound.

Thin the form coating compound only with the amount and
type of thinning agent and only under the conditions
recommended by the compound manufacturer. Do not allow
excess form coating material to accumulate in the forms or
to come into contact with concrete surfaces against which
fresh concrete will be placed. Apply the form coating
compound in compliance with the manufacturer’s
instructions.

Coat steel forms with a nonstaining, rust preventive form
0il, or otherwise protect against rustir. Rust-stained
steel formwork is not acceptable.

CONCRETE PLACEMENT

A.

Before placing concrete, inspect and complete the formwork
installation, reinforcing steel, and items to be embedded
or cast in. Notify other trades that the formwork is
complete so that they may then install their work:
cooperate with other trades in setting such work. Wherever
form coatings are not used, wet wood thoroughly just before
placing concrete.

Deposit concrete either continuously or in layers thick
encugh to prevent its being placed on concrete that has
hardened enough to cause the formation of seams or planes
of weakness within the section. If a section cannot be
placed continuously, provide construction joints as herein
specified. Deposit concrete as close to its final location
as practicable in order to aveoid segregation due to
rehandling or flowing.

Deposit concrete in forms in horizontal layers no dseper
than 24 inches and in a manner that avoids inclined
construction joints. Where placement consists of several
layers, avoid cold joints by placing each layer while the
preceding one is still plastic.

Use mechanical vibrating equipment supplemented by hand
spading, rodding, or tamping to consclidate placed
concrete. The equipment and procedures uzed to consolidate
the concrete shall comply with the recommended practices of
Acxdzgf and suit both the type of concrete and project
uon ons.
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Do not use vibrators to transport concrete once it is
inside the forms. Insert and withdraw vibrators vertically

at uniformly spaced locations no further apart than the

visible horizontal effectiveness of the machine. Limit
layer heights so that the vibrator is effective into
6 inches of the preceding layer. Do not insert vibrators
into lower layers of concrete that have begun to set. At
each insertion, limit the duration of vibration to the time
necessary to consolidate the concrete, and complete
embedment of reinforcement and other embedded items without
causing segregation of the mix. Lower frequency vibrators
may be used with "flowing" concrete.

Consolidate concrete during placini operations so that it
is thoroughly worked around reinforcement and other
embedded items and into corners.

Maintain reinforcement in the proper position during
placement operations.

Cold Weather Placement

1. Comply with ACI 306 and the requirements herein
specified to protect concrete work from physical damage
or reduced strength due to frost, freezing, or low
temperatures.

2. When the air temperature has fallen or is expected to
fall below 40 degrees F, heat all water and aggregates
uniformly before mixing so that the concrete, at point
of placement, will have a temperature of not less than
50 degrees nor more than 80 degrees F.

3. Do not use frozen materials or materials containing ice
or snow. Do not place concrete on frozen subgrade or
on subgrade centaining frozen materials.

4. Use only the specified nonchloride accelerator. Do not
use calcium chloride or admixtures containing more than
0.1 percent chloride ions.

Hot Weather Placenent

1. When the weather is hot enough to impair seriously the
concrete’s quality and strength, place the concrete as
specified herein and in ACI 205.

2. Coel ingredients before mixing so that when the
concrete is placed, its temperature is below
90 degrees F. Mixing water may be chilled, or else a
portion of the water may be in the form of chopped ice.
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3. If reinforcing steel becomes hotter than the ambient
air temperature, cool it with water soaked burlap so
that its temperature will not exceed the ambient air
tenperature.

4. When high temperatures and/or placing or humidity
conditions dictate, the mix may be initially retarded
by use of the water reducing, retarding formulation
(Type D) of the specified water reducing admixture
(Type A).

3.6 FINISH’OF FORMED SURFACES

A.

Rough Form Finishes: For formed concrete surfaces not

exposed to view in the finished work or covered by other

construction, use a rough form finish unless otherwise
indicated by the Drawings. Repair and patch tie holes and
defective areas, and rub down or chip off fins and cother
projections more than 1/4 inch high.

3.7 CURING

A.

After placing and finishing the concrete, start initial
curing as soon as free water has disappeared from concrete
surface. Keep continuously moist for not less than 7 days.

Begin final curing immediately after initial curing and
before the cencrete has dried. Continue final curing for
at least 7 days in accordance with ACI 301, Aveid rapid
drying at the end of the final curing period.

Cure concrete by moist curing, moisture retaining cover
curing, membrane curing, or combinations of these methods,
as specified herein.

Provide moisture curing by one of the following methods:

1. Keip concrete surface continuously wet by covering with
water.

2. Spray it continously with a water fog.

3. Cover the concrete surface with the specified
absorptive cover, thoroughly saturating the cover with
water and keeping it wet; position the absorptive cover
so that it covers the concrete surface and edges and
laps adjacent absorptive covers by 4 inches.

Provide moisture cover curing by covering concrete surfaces
with a moisture rataining cover designed for curing
concrete. Place the cover i{n the widest practicable width
of material with sides and ends of the material lapped at
least 3 inches and sealed by waterproof tape or adhesive.

30-MAY-S1 03301-11 12539-02



Repair immediately any holes or tears that occur during the
curing period with identical cover material and waterproof
tape. .

3.8 REMOVAL AND REUSE OF FORMS

A,

Formwork not supporting weight of concrete (e.g., sides of
walls and similar parts of the work) may be removed after
curing at a temperature of not less than 50 degrees F
24 hours after the concrete is placed, provided the
concrete is hard enough not to be damaged b¥ form removal
operations and provided curing and protection operations
are maintained.

Form facing material may be removed 4 days after concrete
placement only if shores and other vertical supports have
been arranged to perm‘t it to be removed without loosening
or disturbing shores and supports.

3.9 MISCELLANEOUS CONCRETE ITEMS

A.

Filling In: Unless the Drawings show otherwise or the A/E
directs, fill in holes and openings left in concrete
structures for the work of other trades once that work is
in place. Mix, place, and cure concrete as specified
herein to blend with in-place ¢onstruction. Provide other
miscellaneous concrete filling shown on the. Drawings or
necessary to complete the work.

3.10 CONCRETE SURFACE REPAIRS

A.

12539~-02

Repair and patch defective areas with cement mortar
immediately after removing forms, when acceptable to the
A/E.

Cut out honeycomb, rock pockets, voids over 1/4 inch in any
dimension, and holes left by tie rods and bolts down to
solid concrete, but in no case to a depth of less than
1 inch. Make edges of cuts perpendicular to the concrete
surface. Before placing cement mortar, thoroughly clean,
dampen with water, and apply the specified bonding
compound. The cement mortar shall be placed after the
bonding compound has dried.

Where possible, repair concealed formed surfaces that
contain defects which adversely affect the durability of
the concrete. If such defects cannot be repaired, remove
and replace the concrete.

Repair defective areas (except for random cracks and single
holes nct more than 1 inch in diameter) by cutting out and
replacing with fresh concrete. Remove defective areas to
sound c¢oncrete with clean, square cuts, and expose
reinforcing steel with at least 3/4 inch clearance all

03301-12 30~-MAY~-91
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around. Dampen concrete surfaces in contact with patching
concrete, and apply the specified bonding compound. Place
patching concrete after the bonding compound has dried.
Mix patching concrete of the same materials to provide
concrete of the same type or class as the original

concrete. Place, compact, and finish to blend with
ad%acent finished concrete. Cure in the same manner as
adiacent concrete.

Repair isolated random cracks and single holes not over
1 inch in diameter by the dry pack method. Groove top of
cracks, cut out holes until sound concrete is reached, and
clean to remove dust, dirt, and locse particles. Dampen
cleaned concrete surfaces and apply the specified bonding
compound. Place dry pack after the bonding compound has
dried. Dry pack shall consist of 1 part portland cement to
2-1/2 parts fine aggregate passing a No. 16 mesh sieve.
Mix with no more water than is necessary for handling and
placing. Compact dry pack mixture in place, and finish to
match adjacent concrete. Keep patched area continuously
moist for no less than 72 hours.

All structural repairs shall be made, with prior approval
of the A/E as to the method and procedure, using the
specified epoxy adhesive and/or epoxy mortar.

Repair methods not specified above may be used, subject to
acceptance by the A/E.

3.11 QUALITY CONTROL TESTING DURING CONSTRUCTION

A\!

The Contracter shall employ a testing laboratory to perform
any or all of the tests specified below and to submit
reports on these tests. Sampling and testing for quality
control during the placement of concrete may include the
following, as directed by the A/E:

1. Sampling Fresh Concrete: ASTM C172, but medified for
slump to comply with ASTM C94

2. Slump: ASTM Cl43; one test for each concrete load at
point of discharge and one test of each set of
compressive strength test specimens

3, Air Content: ASTM C173 voclumetric method for
lightweight concrete; ASTM C231 pressure method for
normal weight concrete; one test for each aet of
compressive strength test specimens

4. Concrete Temperature: Test hourly when air temperaturs
is 40 degrees F and below or when 80 degrees F and
ibovedand each tine a set of compression test specimens

s made,

30-MAY-91 03301-13 12539-02
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5. Compression Test Specimen: ASTM C31; one set of
6 standard cylinders for each compressive strength

test, unless otherwise directed by the A/E. Mold and|

store cylinders of laboratory cured test specimens
except when the A/E requires field cured test
specinmens. :

6. Compressive Strength Tests: ASTM C39; one set for each

100 cubic yards or fraction thereof of each concrete

- class placed in any one day or one set for each

5,000 square feet of surface area placed; 2 specimens

tested at 7 days, 3 specimens tested at 28 daXs, and

1 sgecimen retained in reserve for later testing, if
needed

When the total antity of a given class of concrete is
less than 50 cubic yards, the strength test may be waived

by the A/E if, in his judgment, adequate evidence of

- satisfactory strength is provided.

The strength level shall be considered satisfactory as long
as the averages of all sets of 3 consecutive strength test
results equal or exceed the specified strength f’c, and no
individual test result falls below the specified strength
f’c by more than 500 psi.

When the strength of field cured cylinders is less than
85 percent of companion laboratory cured cylinders,
evaluate current operations and grovide corrective
procedures for protecting and curing the in-place concrete.

Test results will be reported to the A/E and Contractor in
writing on the same day that the test is made. Reports of
compressive strength tests shall contain the project
identification name and number, date of concrete placement,
name of concrete testing service, concrete type and class,
location of concrete batch in the structure, design
compressive strength at 28 days, concrete mix proportions
and materials, and compressive breaking strength and type
of break for both 7 day tests and 28 day tests.

The testing service will make additional tests of in-place
concrete when the test results indicate that the regquired
strength level has not been achieved and other
characteristics have not been attained in the structure, as
directed by the A/E. The testing service may conduct tests
to determine the adequacy of concrete by cored cylinders
that comply with ASTM C42 or by such other methods as are
directed by the A/E. The Contractor shall pay for such
tests and any additional testing that may be required when
concrete is verified to be unacceptable.

END OF SECTION

£32301-14 30-MAY-01
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1.0 INTRODUCTION

This Design Package was prepared for the implementation of the Phase II
removal action at Wright-Patterson Air Force Base (WPAFB) in Dayton, Ohio.
The objective of the removal action is to prevent, to the extent practicable,
the migration of contaminated ground water across the Base boundaries. This
removal action was initiated through the Installation Restoration Program:
(IRP) in accordance with Administrative Orders on Consent issued to WPAFB from
the Ohio Environmental Protection Agency (OEPA), and will include the instal-
Jation of one to three ground water extraction wells, each producing 300 to
800 gpm.

[.1
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2.0 WELL LOCATIONS

The first extraction well (EW-1) will be located near monituring well
cluster CW56 (Figure 2.1). 1If is estimated that additional extraction wells
may be located near CW6 and approximately 500 feet south of EW-1. The exact
locations extraction wells EW-2 and EW-3 will be determined based on infor-
mation collected and analyzed after startup of the extraction system. For
well installation purposes, it is estimated that the time from system startup
to the start of installation of subsequent wells will be 4 to 6 weeks.

2.1
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3.0 GENERAL CONDITIONS

The information below is summarized from the Phase II Work Plan and
Heaith and Safety Plan, which are included in these specifications by
reference. The site is accessible by conventional vehicles and on paved road-
ways. A1l vehicles will be required to enter and exit at WPAFB Gate 15A.

3.1 MATERIAL HANDLING. DELIVERY, AND STORAGE

An onsite material staging area will be provided. A1l material and
equipment not in use at the drilling Tocation will be maintained and protected
from the elements at this location. If filter pack materials (sand or small
gravel) are purchased in bulk, they will be stored on plastic sheeting and
covered for protection. The staging area will be maintained in an orderly
manner at all times.

A1l material cuttings generated from soil borings will be containerized
at the drilling locations and transported to the staging area for storage.
Water and sediment generated during well development will also be con-
tainerized and stored for disposal by others, in accordance with procedures
for project-generated waste in the Remedial Investigation/ Feasibility Study
(RI/FS) Work Plan.

3.2 CERTIFICATIONS AND PERMITS

The drilling contractor will be licensed and certified by the State of
Ohio as a water well contractor. Additionally, all persennel working onsite
will have completed the Occupational Safety and Health Administration (OSHA)
40-hour safety training for work at uncontrolled hazardous waste sites and
currently be part of a medical monitoring program that meets the requirements
of 29 Code of Federal Regulations (CFR} 1910.120. Copies of license, training
certificates, and proof of medical monitoring will be furnished by the
contractor if reguested.

3.1



3.3 HEALTH AND SAFETY

While some contaminants may be encountered during onsite work, it is
believed that all work will be performed under Level "D" as described in the
Phase II Health and Safety P1.n.

3.4 EQUIPMENT DECONTAMINATION

A1l drilling equipment, such as drill rig bits, bailer, downhole equip-
ment, and drive casing, including well screen and riser pipe, will be decon-
taminated prior to drilling or well installation. A1l downhole and drilling
equipment will also be decontaminated before Teaving the site. After final
decontamination of downhole equipment, a rinsate sample will be obtained from
the downhole equipment and analyzed to ensure proper cleaning. The decon-
tamination area and pad will be provided.

Decontamination procedures will follow those outlined in the RI/FS
Quality Assurance Project Plan (QAPP) Section 8.0 and are as follows:

. Cleaning with high-pressure steam or hot water cleaner.
. Washing with potable water and a nonphosphate laboratory-grade
detergent.

Rinsing with potable water.
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4.0 DRILL!NG AND WELL CONSTRUCTION

Procedures presmnted below conform to those presented in the RI/FS QAPP
Field Standard Operattw% rrbcedures (FP), as applicable, which are incor-
porated herein by refé\enav ,f,

4.1 TEST BORING

A test boring will be advanced to the top of bedrock at extraction well
locations. Borings will be sampled using a 2-foot, split-barrel sampler, with
samples obtained at 5-foot intervals to the water table (FP 5-1). After en-
countering ground water, sampling will be continuous to the top of bedrock.
Each sample will be logged by an engineer/geologist (provided by others) at

~ the time of collection. One sample from each stratigraphic horizon en-

countered will be submitted for grain-size distribution analyses (FP 6-6).
This information will be used to determine the appropriate gravel pack and
screen size. A1l samples will be placed in appropriate containers and
retained for future reference for up to 6 months as a supplement to the boring
log and grain-size analyses. A1l cuttings from ‘he boring will be handled as
outlined in Section 3.1

4.2 EXTRACTION WELL BORING

After completion of the test boring, a 16-inch bore hole will be ad-
vanced to top of bedrock using standard cable-tool drilling techniques (FP 5-
8). Fresh potable water may be used as a drilling fluid if needed while ad-
vancing the borehole to the water table. If potable water is used during
drilling or the installation of the extraction well(s), representative samples
will be collected and analyzed for VOCs. In addition, the volume of water
used will be documented in the field notebooks and in the driller’s log. The
use of any drilling fluid additive is prohibited. A1l cuttings and wacer will
be handled as outlined in Section 3.1.

4.3 EXTRACTION WELL INSTALLATION

The well will be designed and constructed using 12-inch pipe-size, con-
tinuous-slot, wire-wound 304-stainless-steel screen. The entire thickness of

4.1
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the water-bearing zone above bedrock will be screened. Estimated screen
Tength is 80 feet. Slot size will be determined from the grain-size
distribution information collected during sampling of the test boring. Using
the 1ithologic log from the test boring, zones with high clay content (as
determined by the engineer/geologist based on grain-size analyses) will be
blanked out using 12-inch-diameter 304-stainless-steel pipe. Screen size and
gravel-pack material will be chosen that will retain a minimum 60 percent of
the natural formation. The well will be completed above grade with a tower
and platform for all electrical controls and pump motors. Mean sea level
elevation of the platform floor will be 809.7 feet for the well (EW-1) located
near well cluster CW-5. Other wells will be Tocated at a similar elevation
that will be determined when the location is identified. Figure 4.1 shows
general well construction and completion details.

Well Filter Installations

A. An artificial filter material shall be installed within the an-
nular space between the well screen and the temporary drive
casings. Grain-size analyses of the filter material shall meet
the following requirements:

a. the uniformity coefficient shall not exceed 2.5

b. the slot size of the well screen shall retain at least 90
percent of the filter material, and

c. the grain size analyses shall be approved by the en-
gineer/geologist prior to installation.

B. The filter material shall consist of a rounded silica gravel and
extend from a point 2 feet below the bottom of the well screen to
a point 2 feet above the top of the screen.

C. The filter material shall be placed by use of a tremie pipe
Towered to the bottom of the space to be packed and slowly raised
as the material is placed. Water shall be pumped in with the
filter material.

D. During filter material placement, the temporary casing will be
hacked out.

Well Plumbness and Alignment

A. The completed wells shall be sufficiently plumb and straight such
that there is no interference with installation of the permanent
well pumps.

4.2
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See Note 1
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Freeze Line

————————

See Note 3

See Note 4

7

Notes:
1) Turbine pump must be 19 feet above grade.

2) Below grade valves and piping must be below
freeze line. i

3) Well casing 12-in. pipe size.
4) All discharge piping is 6-in. diameter discharge
pipe for the contract ends at downstream side of

gate valve. Remainder underground pipe by
others.

Not To Scale

._.ir_._._

- w1 See Note 2
— — — 1
See Note 4
This | By
Contract | Others
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B. The maximum allowable horizontal deviation of the well from the
vertical shall not exceed 4 inches per 100 feet of depth.

C. Should the plumbness fail to meet the specifications described
above, the plumbness and alignment shall be corrected by the
Contractor at his/her own expense.

4.4 MWELL DEVELOPMENT

The extraction wells are to be thoroughly developed to remove -1 sand
and cuttings resulting from drilling and to also remove natural fir sands,
silt or clays in the formation adjacent to the well screen. To minimize the
amount of water that will require disposal, development will be in two stages.
The well will first be developed using surge and bailing (FP 5-5). This will
be continued until sand and heavy sediment has been removed. The second stage
will be by pumping (FP 5-6) and will take place after the treatment unit is
ready for use. The well development will continue until maximum clear dis-
charge is achieved.

4.5 PUMP AND DISCHARGE

A temporary turbine pump will be provided for each well. The pump will
be capable of delivering 800 gpm with a differential head of 70 feet, and
transferring water through a 6-inch diameter 1ine 500 feet (laterally) to the
treatment system. Pump motor will be 440-volt 3-phase with electrical service
provided to the well tower. It is estimated that the temporary pump will be
in service for 2 months, while the system is being evaluated. At that time a
proper size pump, estimated to be 200 to 400 gpm, will be supplied by the
drilling contractor and installed in accordance with manufacturer’s instruc-
tions.

4.6 FINAL WELL AND PUMP TOWER DESIGN

The drilling contractor will provide Detailed Design Drawings for the
tower and valve pit within 10 days after award of this contract.

4.4
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1.0 INTRODUCTION

This Monitoring Well Instrumentation Design provides the description and
specifications for an automated ground water level monitoring system to be
installed in conjunction with a removal action at Wright-Patterson Air Force
Base (WPAFB), Ohio. The removal action is being accomplished under the
Installation Restoration Program (IRP) at WPAFB in accordance with the
Administrative Orders of Consent issued by the Ohio Environmental Protection
Agency (OEPA). The purpose of the removal action js to prevent, to the extent
practicable, the migration of contaminated ground water across the
southwestern boundary of Area C at WPAFB. As determined through a focused
feasibility study, the removal action will consist of a ground water
extraction, treatment, and discharge system along a designated portion of the
southwestern boundary of Area C.

1.1
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2.0 QBJECTIVE

The objective of the monitoring well instrumentation network is to
provide sufficient information on water levels in the anticipated zone of
capture to verify the efficacy of the ground water extraction system. To

provide the necessary data, 26 existing monitoring wells will be equipped with

pressure transducers connected through a communications network to a data
recorder and central processor. If necessary, additionaY‘monitoring wells
will be installed (by others) in designated areas with instrumentation
provided as described in this design package.

2.1
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3.0 DESCRIPTION OF NONITORING WELL NETWORK

The 26 existing monitoring wells that will be used to establish the

network are shown in Figure 3.1. The specific well designations, elevations -

national geodetic vertical dafum (NGVD), total depths, and depth to water are
shown in Table 3.1. Eleven of the designated wells (in cluster wells [CW] CH-
4, CW-5, CW-6, CW-7, énd CW-8) were installed during the limited field

~ investigation conducted under Phase 1 of the WPAFB projéct. Five other wells

(HD-10D, HD-11, HD-12M, HD-13S, and HD-14S) belong to the City of Dayton. The
remaining wells were installed during earlier phases of the IRP.

3.1
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TABLE

3.1. Mohitdring Well Information

Top of Well Total well
: Casing Elevation depth Depth to water
Well (NGVD) (ft) (ft)°
CW4-60 792.07 60 13
CW4-85 780.08 84 11
CW5-55 793.59 55 15
CW5-85 793.85 85 15
CW6-77 790.67 77 14
CW7-55 791.79 55 10
CW7-100 791.69 100 9
CW7-148 791.78 148 10
CW8-17° 788.21 17 11
CW8-55° 787.91 55 10
CW8-110° 786.81 110 9
MW - 20 791.12 21 12
MW-21 791.00 23 12
MW-22 796.24 36 16
MW-23 791.94 34 7
MW-24 796.24 12.5 10
HD-10D 793.24° 69.5 15
HD-11 791.86° 81.5 13
HD- 12M 792.46° 54.5 14
HD-13S 789.55¢ 33 11
HD-14S 790.94¢ 33 13
08-524-M 790.80 15 6
08-525-M 792.60 16 10
08-526-M 791.50 16.4 12
08-527-M 789.90 16 10
08-528-M 791.30 17.5 12

Approximate depth below ground surface based on Qctober 1, 1990 data.
Top of casing elevations are under review.
Reference elevations for these wells are approximate.
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4.0 GENERAL CONDITIONS

The information below is summarized from the Phase II Work Plan (WP} and
Health and Safety Plan (HSP), which are included in these specifications by
reference. The site is accessible by conventional and four-wheel drive
vehicles. Vehicles will be required to enter and exit at WPAFB Gate 15A.

4.1 MATERIAL HANDLING AND STORAGE

An onsite material staging area will be provided. A1l material and
equipment not in use will be maintained and protected from the elements at
this location (Figure 4.1). The staging area will be maintained in an orderly

- manner at all times,

4.2 CERTIFICATIONS AND PERMITS

A1l personnel working onsite will have completed the Occupational Safety
and Health Administration (OSHA) 40-hour safety training for work at
uncontrolled hazardous waste sites and currently be a part of a medical
monitoring program that meets the requirements of 29 Code of Federal
Regulations (CFR) 1910.120. Copies of training certificates and proof of
medical monitoring will be furnished by the contractor, if requested.

4.3 HEALTH AND SAFETY

While some contaminants may be encountered during onsite work, it is
believed that the work will be performed under Level "D" as described in the
Phase Il HSP.

4.4 EQUIPMENT DECONTAMINATION

The downhole equipment will be decontaminated prior to installation.
The decontamination area will be provided.

Decontamination procedures will follow those outlined in the Remedial
Investigation/Feasibility Study (RI/FS) Quality Assurance Project Plan (QAPP)
Section 8.0 and are as follows:

4.1 .
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Washing with potable water and a nonphosphate laboratory-grade
detergent.

Rinsing with potable water.

4.3



U bl v

i“ w i e il

5.0 SYSTEM SPECIFICATIONS

The automated water level recording system shall be composed of four
basic components: 1) pressure transducer; 2) data recorder; 3) communication
system; and 4) central processing computer (CPC). The following sections
present the minimum system performance specifications. Detailed
specifications shall be supplied by the bidder.

5.1  PRESSURE TRANSDUCER

Each of the 26 monitoring wells shall be equipped with a pressure
transducer capable of measuring water level fluctuations in 2-inch diameter
wells. Refer to Table 4.1 for well elevation and water level information.
Anticipated water-level fluctuations range from zero to 30 feet. Water in the
wells may contain up to 1 mg/1 of chlorinated volatile organic compounds
(e.g., trichloroethene, perchloroethene, etc.) and may be slightly turbid.

The wells will also be equipped with dedicated pumping devices for
sampling purposes (to be supplied by another contractor). Transducer
operation should not interfere with sampling devices.

The transducer shall be stainless steel having a milli-amp or milli-volt
per volt output operating with a excitation voltage between 10 and 30 volts.
It shall have a linearity of 1 percent of full scale or better and a
sensitivity of 0.01 foot.

Fach of the wells shall be secured with a locking cap upon completion of
transducer installation.

5.2 DATA RECORDER

Each transducer shall be connected to a data recording device. The
recorder shall be high performance, and capable of use at remote, unattended
environmental sites. Some locations may be subject to tlooding. The data
recorder shall be equipped with internal power (with 4 month minimum life) and
capable of operating with external power.

A variable recording capability is required ranging from one reading per
second to one reading per week. Recorded data shall be stored on site using a
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central data communication device for transmission to the central processing
computer. The system shall be programmable, with an alarm function that
permits selection and identification of critical water Tevel conditions.

5.3 COMMUNICATIONS SYSTEM

The on-site data storage system shall be capable of transmitting real
time data to an off-site central processing computer. The central data
storage system and all communications equipment will be located within the
treatment system control room (Figure 3.1). DBue to the remote well site
Jocations and WPAFB limitations on use of radio communications, the
communication system shall be by standard telephone-type land line.

The communication lines shall be buried below grade at a suggested depth
of 36 inches. Identification markers shall be placed along the lines at a
minimum distance of every 250 feet.

5.4 CENTRAL PROCESSING COMPUTER

A CPC shall be provided for off-site use and a portable computer
interface should be installed at the ground water treatment plant. The
contractor shall provide both computers. At a minimum each CPC shall be
compatible with a personal computer (PC) and contain the necessary hardware
and software to be capable of the following functions:

. Communication with data recorders
. Database management

. Printed output

. Tabular interpretation and screen display of data.

. Graphical interpretation (including contouring) and screen display
of data

. Communication with off-site computers

The CPC shall have a hard disk drive and be capable of storage of data on high
density floppy disks.
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The data system should include an alarm function to communicate critical

conditions to the off-site computer and capable of initiation of an emergency
call.
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APPENDIX E
DESIGN PACKAGE 5




Design Package 5 is incorporated by reference but is not included
because of its size. Copies of this design packege are available upen. re-
quest. ‘
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